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. from high explosives standby|to the ‘‘new 
idea” products illustrated here . . .| Triplex does 
it by combining a well-equipped plant with pro- 
duction|know-how and imaginative engineering. 
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& Combination Gasoline—Electric Driven 
Molten Explosives Shell Truck and Trailer Refrigeration Units. 
and Rocket Pouring Equipment. 














Fiberglass Boats, Bathtubs, 
and Sports Car Bodies. 


High Production—Fully Automatic Bag 
Forming, Filling, and Sealing Machines. 











10,000 Ibs. 
and up 














Mount on Eighteen Inches on Any Standard Truck Frame. 


Both Horizontal and Vertical Hydraulic Truck Cranes eal shee 


TRIPLEX INDUSTRIES, INC. aii Industry 


CHICAGO 27, ILL.* PHONE: RIVERDALE 2200 « WRITE, WIRE OR PHONE FRANK A. HINGER 
DESIGNERS and BUILDERS « HIGH EXPLOSIVE SPECIALISTS e MANUFACTURERS 
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siles, is a long-range, surface-to-sur- 
face weapon 
ventional or atomic 
guidance at supersonic speed to tar 
6% far beyond the ranges of the 
280-mm. gun or the Honest John 
rocket, enabling a field commander 
to strike selected targets deep in 
enemy territory. 
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The Bell Solar Battery. 

\ square yard of the small 
silicon wafers turns sunshine 
into 50 watts of electricity 
The battery's 6% efficiency 
approaches that of gasoline and 
steam engines and will be 
increased. Theoretically the 
battery will never wear out. 
It is still in the early 
experimental stage. 


Bell Laboratories scientists have created the Bell Solar 
Battery. It marks a big step forward in converting the sun’s energy 
directly and efficiently into usable amounts of electricity. It is made 
of highly purified silicon, which comes from sand, one of the com- 


monest materials on earth. 


The battery grew out of the same long-range research at 


Bell Laboratories that created the transistor—a pea-sized amplifier 


originally made of the semiconductor germanium. Research into 
semiconductors pointed to silicon as a solar energy converter. Trans- 
istor-inspired techniques developed a silicon wafer with unique 


properties. 


The silicon wafers can turn sunlight into electricity to 


operate low-power mobile telephones, and charge storage batteries 


in remote places for rural telephone service. These are but two of 


the many applications foreseen for telephony. 


Thus, again fundamental research at Bell Telephone Labo- 


ratories paves the way for still better low-cost telephone service. 


BELL TELEPHONE LABORATORIES 


Inventors of the Bell Solar Battery, left to 
right, G. L. Pearson, D. M. Chapin and C. § 
Fuller — checking silicon wafers on which a 
layer of boron less than 1/10,000 of an inch 
thick has been deposited. The boron forms 
a “p-n junction” in the silicon. Action of light 
on junction excites current flow. 


IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 
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the CAT No.6 


Shovel is Mo. 1 


for stockpiling, 


loading 


Wherever big stockpiles of material have to be handled, 
the Caterpillar No. 6 Shovel is proving itself as the 
most efficient unit in the field. 


Industrial Aggregate Co., of Minneapolis, Minn., 
is a major supplier of washed sand, buckshot gravel 
and standard aggregates for the surrounding area. At 
its large stockpile in northeast Minneapolis a Cat No. 6 
Shovel loads some 500 tons of material a day, in addi- 
tion to bulldozing around the yard. Average time for 
loading a 7-yard truck is only 76 seconds. 

A. J. Egan, general manager, says: “This shovel 
is giving us good service. We like the hydraulic con- 
trols that make truck-loading easy. It’s a good machine 
—that’s what we expected of Caterpillar-built products.” 

The bucket of the Caterpillar No. 6 Shovel is 8 feet 
wide, with a capacity of 2 cubic yards. Its replaceable 
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cutting edge is specially hardened for long wear. 
Rugged box-section lift arms are cross-braced for extra 
strength, and provide high lift for easy loading. 


This big yellow machine is built to do more work, 
at lower cost, and to stay on the job longer than any 
competitive unit. Factual records prove its economy 
and high production. Your Caterpillar Dealer will gladly 
give you a demonstration—on the job. 

You can depend on him for prompt, 


reliable service. Call him today. 


Caterpillar Tractor Co., Peoria, Ul, U.S.A. 


CATERPILLAR’ 


Cat and Caterpillar are registered ts ademarhs — & 


























Indians called him “Monarch of the Prairies.” Historians 
have given him the fancy title “Nestor of the Rocky Moun- 
tains.”’ But to most of us, he’s just plain “Kit” Carson, one 
of the greatest hunters and adventurers of all time. 

“Kit” was made for the outdoor life—and loved it. This 
man of the gun blazed trails with Frémont . . . scouted for 
the Army . . . hunted and trapped throughout the chartless 
West. His weapon was his life: “During sixteen years, my 
rifle furnished almost every particle of food upon which I 
lived.”” Though a modest man, Carson’s writings cannot 
hide the pride and satisfaction he felt on downing game— 
“We made a good hunt. . .” It’s a feeling only hunters 
get to know. 

Americans have long taken to hunting because it chal- 
lenges wits, reflexes, stamina and skill. Equally important, 
it’s known for building self-reliance and endurance . . . 


valuable contributions to America’s strength. 


Today, the great tradition of hunting can be perpetuated 
only through thoughtful preservation of wild life. All over 
the country, hunting associations are cooperating with pub- 
lic agencies to promote proper conservation and manage- 
ment of our game resources. Do your part in preserving the 
great heritage of hunting. Join one of these public-spirited 
groups now. E. I. du Pont de Nemours & Co. (Inc.), 


Explosives Department, Wilmington 98, Delaware. 


GET YOUR FREE BOOKLET on how to start a 
ritle club... win Ranger Shooting Emblems. Sports- 
men’s Service Bureau, Department D-2, Sporting 
Arms and Ammunition Institute, 250 E. 43rd St., 
New York 17, N. Y. 


DU PONT SPORTING POWDERS 


REG. U. 5. PaT. OFF 


WORLD-FAMOUS SINCE 1802 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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HOW W.F. & JOHN BARNES 
SPECIAL EQUIPMENT 
DESIGNING AND 


BUILDING SERVICE 








increased production 220% 


gh AUTOMATIC ASSEMBLY of oil fa 
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Two operators produce over 400 oil 
filters per hour with this compact Bornes 
Filter Assembly Machine. 


a 
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Oil Filter assembly production boosted from 125 to over 400 units per hour... 
that’s the result story of this Barnes Filter Assembly Machine now at work for 
a large farm implement manufacturer. And equally as important, a higher- 
quality, more uniform product is being obtained with only one-third the per- 
sonnel formerly required. 


Once again the wide experience of W. F. & John Barnes Process Equipment 
Division has enabled another manufacturer to substantially reduce production 
costs and improve product quality. This special machine is only one of many 
widely diversified types now successfully and profitably cutting costs and 
increasing production output in hundreds of plants throughout the country. 


Here at Barnes you'll find the varied engineering and creative skills, PLUS 
over 75 years of machine building background, to help you solve trouble- 
some production problems. And because all planning, engineering, and man- 
ufacturing efforts are closely coordinated, you have available a complete Azfo- 
mation Equipment Service from one convenient and experienced source. 


ASK TO HAWE YOUR PRODUCTION METHODS ANALYZED 


Find out how these unique creative and specialized resources can help you cut 
costs. Your problem will be given expert and individual attention. 


GET THIS Free BOOKLET 


Write today for your copy of “Coordinated Creotive 
Engineering and Manufacturing’ — a 32-page booklet 
of cost-cutting Automation Equipment ideas. 


F. & JOHN BARNES COMPANY 


PROCESS EQUIPMENT DIVISION 
SOUTH WATER STREET © ROCKFORD, ILLINOIS 








Allis-Chalmers Advanced Engineering 
THE FOUNDATION OF BETTER PERFORMANCE 


Today’s earth-moving and construction techniques, plus 
greater use of mounted equipment, have placed con- 
stantly increasing demands on crawler tractor perform- 
ance. To meet these demands, Allis-Chalmers engineers 
have completely redesigned their tractors since the war. 

Working right from the ground up, they have made 
full use of new metals and the latest manufacturing 
processes. Each part is designed and built to meet the 
requirements of modern job practices, with Allis-Chalmers 
tractors setting completely new standards of performance. 
One example of this advanced engineering is the exclu- 
sive box A main frame design. 

This is typical of the long-range planning and re- 
search by which Allis-Chalmers engineering assures long- 
er, more satisfactory performance in both civilian and 
military machines. 


“ROLLS WITH THE PUNCH” — All-steel main 
frame flexes slightly under extreme shock 
loads .. . without transmitting strain to engine, 
clutch or transmission. 

BETTER EQUIPMENT MOUNTING — This frame’s 
cumpactness provides ample clearance for 
equipment like front-end shovels . . . permits 
wide track shoes . . . improves performance 
of entire unit. 

IMPROVED WEIGHT DISTRIBUTION — Box A- 
frame allows location of main components for 
best over-all balance . . . putting more weight 
lower in tractor where it does the most good. 
SERVICE SIMPLICITY — Since main frame carries 
structural load, power drive components can 
be readily removed, repaired or replaced with- 
out disturbing adjacent parts. 


ALLIS:CHALMERS 


RACTOR OIVISION—MILWAUKEE 1, U.S.A. 
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RAS do you have a 


tubing design that won't jell 
-- or a fabrication kink you 
can't untangle? Whatever your 
tubing headache, why not turn 
it over to our engineering 
experts. They offer you years 





















































of problem-solving experience, 
plus the added bonus of 
Bundyweld, the only tubing 

| double-walled from a single 

) strip (see below). 




















Wr VIE today for catalog or 
(VRITE in developing your SUPELLIMMALKET™ 


| tubing ideas. 

| PUSH CART FRAME 
BUNDY TUBING COMPANY 
DETROIT 14, MICHIGAN 






































AUTOMOTIVE HYDRAULIC 
WINDOW LIFT LILIES 








WHY BUNDYWELD [IS BETTER TUBING 


Bundyweld starts continuously rolled 
as a single strip “ twice around later- 
of copper-coated ally into a tube of 


steel. Then it's . . . ~| uniform thickness, 


and passed through 
a furnace. Copper 
cocting fuses with 
steel. Result . . 








Bundyweld, double 
wolled and brazed 
through 360° of wail 
contact. 





Lightweight 





leckproof 
High thermal ductivit 
High bursting point 
® High endurance limit 


Extro-strong 


DOUBLE-WALLED FROM A SINGLE STRIP Shock-resistont 


Ductile 


easily 
Tokes plastic coating 
Takes plating 
Bright and clean 
No inside beod 
Uniform 1.D., O.D. 


Bundy Tubing Distributors and Representatives: Bridgeport, Conn.: Korhumel Stee! & Aluminum Co. 117 E. Washington St. © Cambridge 42, Mass. Austin-Hastings Co. inc, 226 Binney St. 
Chattanooga rabeth. yoy 


2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga Bank Bidg. © Chicago 32, Ii: Lapham-Hickey Co, 3333 W. 47th Place © Gi 
inc., Post Office Box 476 e tes cages SS 58, Calit.: Tubesales, 5400 Alcoa Ave. . Philadelphia 3, Pome Rutan & Co. 1717 Sansom St. . 


+ A.B. Murray Co. 


Son Francisco 10, Calif. ow 


Metals Co, Lid, 3100 19th St. * Seattle 4, Wash: Eagle Metals Co. 4755 First Ave. South Toronto 5, Caneda: Alloy Metal Sales, Ltd, 181 Fleet St. 


Ontarie, 
Bundyweld nickel and Monel tubing are sold by distributors of niche! and nickel alloys in principal cities. 
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> From better facilities 
he including expanded engineering 
: new, improved tooling 
and faster shipping, comes 













a better product 


a wide range of “standards” in altitude, 
temperature, humidity, sand and dust, 
explosion and walk-in chambers* 


ges 





- m 
for you 
our customers» whose names* include 


the largest firms in America, 
the U. S. Government, and Armed Services. 


* Information on this equipment 
and a purchaser list will be 


sent on request. 


ENGINEERING, !NC. 
1090 SPRINGFIELD ROAD, UNION, N. J. 
Plants: Union, N. J. and Baltimore, Md. 


Engineers and Manufacturers of Refrigeration and Environmental Equipment ® 


—— ted - 
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MISSILE 
LAUNCHERS 


Here’s One Missile Launcher We Don’t Make 


... but we do make modern systems 


for launching missiles against military objectives. 


Maxson-developed, Maxson-built launching systems 


B Top-caliber engineers 
. will find exceptional 
vital to opportunities at Maxson. 
For details, contact G. R. Pratt. 


provide the engineering features 


dependable target interception. 


MAXSON develops and manu- —-_ 
factures systems, subsystems, fy AAAd\ 
and components in armament, aaa - 


navigation, electronics, and spe 
cial devices. 
Ask for facilities report. 
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Helping hands on 
four wheels ... Phones ring often in 


the headquarters of Emergency Squad 4 on 
New York City’s lower East side: 
“A boy is buried under a coal pile. Hurry!” 


“My poor cat is wedged in the doors of a 


telephone booth!” 

“Mrs. Murray’s having a heart attack. 

Help!” 

Such urgent pleas send policemen and the 
green-and-white truck of E. S. 4 into imme- 
diate action. The bold, specially-equipped 
truck leaps toward its call of duty. On the 
scene, help is offered, a life is saved, pain eased, 
comfort given, prayers answered. 

Other trucks are our friends, too. On a 
nation-wide network of hard, safe, well- 
maintained highways, dependable trucks carry 
items of necessity to us fresh from factories. On 
countless farms, trucks overflow with recently 
ripened crops. Delivery trucks stop right at 

’ 
your door with your latest purchase. A truck 
rides the roads to bring gasoline for your car, 


soft drinks for your thirst, household appli- 





ances for your comfort, theater equipment for 
your entertainment. 
Trucks contribute immeasurably to the 


health and well-being of all of us... every day. 





1F YOU'VE GOT IT=- A TRUCK BROUGHT ITI 


AMERICAN 
TRUCKING 
INDUSTRY 
FOUNDATION Woshington 6, D.C 
& This odve db 


HARVESTER COMPANY 


Ka INTERNATIONAL 
‘ ‘ ' nol T 
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The CAMERON closed die extrusion forging process opens the 
door to a great many design features which heretofore had 
been limited to castings. The improved quality and the lower 
manufacturing cost which result from machining a CAMERON 
forging makes it highly desirable to investigate the possibility 
of your product being forged at CAMERON. 





For further information write 











“‘Little Joey 
Sprinkler” 
always on 

the job 


...Snuffs out fire 
as fast 
as it starts 






















Fires strike quickly . . . anywhere, at any time. Yet you can 
easily protect your valuable records, structures and property 
with a fire protection system that is engineered and installed to 
guard against your particular hazard. 

For there’s a Blaw-Knox system to protect against any type 
of fire hazard in all types of structures . . . such as barracks, 
armories, arsenals, ordnance plants, ammunition depots, hangars, 


gasoline storage tanks, ships, shipyards, docks, and many more. 


Blaw-Knox Fire Protective Systems 
carry approvals of all underwriters 


Deluge Systems—Wet Pipe Systems—-Dry Pipe Systems—Water 
Spray and Fog Systems—-Rate-of-Rise Sprinkler Systems—-Foam 
and Carbon Dioxide Extinguisher Systems. 

Let a Blaw-Knox Fire Protection Engineer study your require- 
ments and submit an estimate on a system to guard against your 
specific hazard . . . absolutely without obligation. 


BLAW-KNOX COMPANY 


PITTSBURGH 22, PSNNSYLVANIA 














BLAWANOK 





FOR NATIONAL DEFENSE: Blaw-Knox is making anti-aircraft gun mounts 
and cast armor for tanks . . . and providing engineering and construction 
services for defense projects, including work for the Atomic Energy Commission, 


BASIC PRODUCTS FOR INDUSTRY: complete chemical and processing 
plants * chemical and food processing equipment * rolling mills and 
auxiliary machinery « rolls for steel and non-ferrous mills * open hearth 
furnace equipment * heavy steel castings * heat and corrosion resisting 
alloy castings * contractors equipment * concrete and asphalt paving 
machinery for roads and airfields + steel forms for concrete construction 
* clamshell buckets * prefabricated piping systems + open steel grating 
* antenna and transmission towers * sprinkler systems for fire protection. 
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. ALLOY STEELS 





MODERN STEELS for MODERN TRANSPORTATION 


* N-A-X HIGH-TENSILE steel—a low-alloy high strength structural steel used 
to reduce weight and increase life of your product. 

» N-A-X AC 9115 steel—for gas turbines and similar products requiring 
strength of material when operated at higher than normal temperatures 
up to 1000°F. 

> N-A-X 9100 scries—alloy steels for carburizing and heat treated parts. 
With these three N-A-X ALLOY STEELS, we Offer time proven products to 
economically serve you. 
















N-A-X HIGH-TENSILE is 50% stronger than mild carbon steel with high 
notch toughness. Has excellent cold forming and welding properties and 
greater resistance to atmospheric corrosion and abrasion. 


N-A-X AC 9115—a steel easily fabricated and welded by any method, main- 
tains high strength at elevated temperatures up to 1000°F. When protected 
against high temperature oxidation by proper coatings, it is a worthy 
alternate for the higher-alloy stainless type steels for this application. 

N-A-X 9100 series—a series of alloy steels with the alloying elements con- 


stant within an established range, with carbon varied to suit the harden- 
ability and hardness desired. An outstanding carburizing steel. 





GREAT LAKES STEEL CORPORATION 


N-A-X Alley Division Ecorse, Detroit 29, Mig 
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on 
ROCKETS, 
SHELLS, 
FUZES 


and other ammunition 
metal components 
assures the armed forces 
of highest quality, 
delivery as promised 


and fair price. 


BING & SUPPLY COMPANY 


LITTLETON, COLORADO 


UNITED STATES 
ARMED FORCES FOR 
Contractors to the ROCKETS, SHELLS, 
FUZES, RESEARCH 
AND DEVELOPMENT 
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Army Unveils Skysweeper... 


Deadly Accurate Anti-Aircraft Gun 


THE STORY BEHIND THE STORY: 


= “HOW CAN WE stop hostile jets that slip 
through our primary defenses?” News- 
men covering Army Ordnance’s dem- 
onstration of the Skysweeper saw the 
answer to attack by high-speed aircraft 
at medium range—and spread the story 
over front pages from coast to coast. It 
was the story of a gun that could “see” 
through fog and darkness . pick out 
an enemy within a 15-mile radius .. . 


compute its speed, altitude and course 
in seconds . . . then, automatically aim- 
ing itself, shoot the plane out of the sky. 
» Actually the story began when Army 
Ordnance anticipated the threat of faster 
flying jets and started to work with Sperry 
on the problem. Through its pioneering 
in radar, Sperry engineers were able to 
design the “eyes” of needed perform- 
ance. From Sperry’s experience in elec- 
tronics came the “brains” to compute 
precise firing information. Sperry’s devel- 
opments in servo mechanisms provided 
the “muscles” for rapid aiming and firing. 





w The Skysweeper gunfire control system 
which resulted from the cooperative 
efforts of Army Ordnance and Sperry is 
typical of the many systems which Sperry 
has developed working with various 
branches of the military to meet critical 
needs. Once developed, Sperry manufac- 
turing specialists convert engineering 
designs into precision weapons for large 
scale production. Among similar projects 
at Sperry today are systems for bombing 


and navigation, missile guidance and 
naval gunfire control. 
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Everyday J 
more and more service shipments / 
90 WIREBOUND |. 


An ever increasing number of suppliers are taking 
advantage of improved Military and Federal 
specifications so that they may obtain the benefits 

of Wirebound containers for Armed Service shipments. 
They've found Wirebound box manufacturers well 
qualified to supply containers that meet government 
requirements for parts, equipment, over-packs, food 
and hundreds of other uses. Wirebound plants 
throughout the country are up-to-date on Armed 
Service shipping specifications and have the experience, 
technical know-how and testing facilities to produce 
the best container for each use. Why not check with 
your Wirebound supplier or write for full information! 


7 


Wirebound Box Manufacturers Association 
Room 1163, 327 South LaSalle Street, Chicago 4, Illinois 
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at work 
in Dart’s 
new 
monster 


This dual-engine giant has 
two torque converters, two 
transfer cases and two reverse 
gear boxes in which New 
Departure applications are 
found. Cross section of transfer 
case shows seven ball 
bearings—all New Departures! 
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BALL BEARINGS 


Weight—50 tons! Payload—75 tons! It’s Dart’s mighty 
Monster, world’s biggest truck; yet it’s <gile, too. Here’s 
where New Departure ball bearings carry the loads . . . in 
the transfer cases, reversing gears and torque converters 
that deliver a 700-horsepower drive to tandem rear axles. 





Whatever the load . . . radial, thrust or any combination . . . 
New Departure ball bearings mean precision performance. 
They maintain accurate positioning of gears and shafts... 
reduce wear and maintenance to the minimum. 






Learn what ball bearings can do for your product. . . talk 
fo your New Departure engineer—soon! 





NEW DEPARTURE SALES ENGINEERING OFFICES—AT YOUR SERVICE —————- — 
BRISTOL 269 North Main St. 2-6371 DETROIT 7-122 General Motors Bidg Trinity 2-4700 KANSAS CITY 102! E. Linwood Bivd Valentine 4939 
| BOSTON 517-A Park Square Bidg. Hancock 6-9867 CINCINNAT! 2107 Carew Tower Main 5783 MILWAUKEE 647 W. Virginio St. Broadway 6-9460 
| KANNAPOUS,N.C. P.0.80x1086 = 2-318) «CLEVELAND =—3113 W. 110th St. = Winston 1-5454 = gy, tug = 3001 Washington Bivd. Franklin 6533 
| NEW YORK 1775 Brood Circle 6-1540 INDIANAPOLIS 1357 W. 18th St Imperial 4680 ‘ 
ay _— PITTSBURGH Cothedra!l Mansions Mayflower 1-8100 LOS ANGELES 5035 Gifford Ave. logon 8-230! 
PHILADELPHIA 850 E.Luzerne St. Garfield 3-4136 CHICAGO 332 So. Mich. Ave. Wabash 2-5875 BERKELEY 1716 Fourth St. Landscape 6-875 
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Every method offers an advantage, but Impact Forging 


offers every advantage. 


Discover the advantages of 


IMPACT FORGING 


HIGH STRENGTH ALUMINUM ALLOYS 


i FORGING is a new technique perfected by 
Hunter Douglas to mass produce heat-treatable 
aluminum alloy parts with close dimensional tol- 
erances and forged grain flow. Impact Forging forces 
the material to the desired shape by direct compres- 
sion with little metal waste. Many times the part 
is impact forged to final print in one operation, 
eliminating any secondary machining operations. 

Impact Forging offers you variable side walls, 
zero draft, and close dimensional tolerances in a 
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variety of tubular, rectangular, and symmetrical 
shapes. The economic advantages of Hunter Doug- 
las Impact Forging can be best realized if you are 
designing a part for production in quantities of 
1 thousand to 1 million a month. Impact Forging 
gives close dimensional tolerances, micro-precise 
surface finish, and the high physical properties of a 
forging. Spark your imagination and improve your 
position in the competitive field by investigating 
the advantages of Hunter Douglas Impact Forging. 

















You con moke this highly stressed structural bracket by: 
a ee Geen oe 


—High Metal waste —High 
Machining cost —High Machining cost —High 
Physical properties —High Physical properties — Fair 
Material cost —High Material cost —High 
Machining from a casting 4 Hunter Douglas Impact — 
Metol waste —High Metal waste 
Machining cost —High Machining cost Fe 
Physical Properties — Low Physical properties —High 
Material cost —Low Material cost —Low 
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EXACTLY what’s needed 
when needed 





The modern production facilities of Kwikset Defense Products provides 
our armed forces with the highest quality 30-calibre machine gun 

belt links. Kwikset precision manufacturing techniques are combined with 
mass production methods to assure the most dependable ordnance 
products for the defense of our Nation. 


KWIKSET DEFENSE PRODUCTS « ANAHEIM, CALIFORNIA 


A DIVISION OF KWIKSET LOCKS, INC. 














ALODIZING 


Alodizing with “Alodine,”"* a new technique in the 
protective coating of aluminum, was made available for 
production-scale use in 1946. Since that time Alodizing 
has largely supplanted the more elaborate, costly and 
time-consuming anodic treatments in the aircraft and 
other industries. 


Continuous and successful industrial use has clearly 
demonstrated the simplicity and economy of the Alodiz- 
ing process as well as the effectiveness of the “Alodine” 
amorphous coatings, particularly as a base for paint. In 
fact, the paint-bond that Alodized aluminum provides has 
been found to be superior to that possible with chromic 
acid anodizing. 


The corrosion-resistance of unpainted aluminum Alo- 
dized with “Alodine” Nos. 100 or 300 is excellent, easily 
meeting the requirements of Specification MIL-C-5541. 
However, a need for protection of unpainted aluminum, 
even better than that obtained with chromic acid ano- 
dizing, has long been recognized. 


NEW IMPROVED “ALODINE” DEVELOPED 
By ACP RESEARCH CHEMISTS 


Several years of intensive research have now led to a 
new type of “Alodine,” designated as “Alodine” No. 
1200. This new protective coating chemical forms an 
amorphous mixed-metallic oxide coating of low dielectric 
resistance that provides unusually high corrosion-resist- 
ance for unpainted aluminum. In addition, it forms an 
excellent paint bond that approaches closely the high 
quality obtained with the earlier types of “Alodine.” 

After having been tested for conformance with Specifi- 
cation MIL-C-5541, “Alodine” No. 1200 is now about 
to go into production. 


PROCESS DETAILS 


“Alodine” No. 1200 is the only essential chemical 
needed to prepare the coating bath and the final rinse 
bath. One of its unique features is that it can be used in 
tanks in an immersion process, or, in a multi-stage power 
washer in a spray process, or, with a slight adjustment 
of pH, with brush or portable spray equipment in a 
manual process. This means that even where the simple 
production equipment is not available, or where touching 
up of damaged coatings previously Alodized or anodized 
is 1equired, excellent protection and paint bonding can 
still be obtained with practically no equipment. 
*"Alodine” Trade Mark 
Reg. U. S. Pat. Off. 


CHEMICALS 


Detroit, Michigan 


PROCESSES 


NEW PROTECTIVE COATING CHEMICAL FOR ALUMINUM 


AMERICAN CHEMICAL PAINT COMPANY 


General Offices: Ambler, Penna. 





All three methods of application easily meet the re- 
quirements of Specification MIL-C-5541. 


Process sequence for all three methods of application 
is the same as for other standard grades of “Alodine” 
such as Nos. 100, 300, and 600, viz.: 1. Pre-cleaning. 
2. Rinsing. 3. Alodizing. 4. Rinsing. 5. Acidulated rins- 
ing. 6. Drying. 

Coating time in an immersion process ranges from 2 
to 8 minutes and in a mechanized spray process is about 
30 seconds. “Alodine” No. 1200 baths are operated at 
room temperatures (70° to 100°F.) and heating is 
required only if the bath has gotten cold after a “down” 
period. , 


RECOMMENDED USES FOR “ALODINE” 


No. 1200 

“Alodine” No. 1200 is specifically recommended for 
coating wrought products that are not to be painted or 
are to be only partially painted; and for coating casting 
and forging alloys whether or not these are to be painted. 
“Alodine” Nos. 100 and 300 are still recommended for 
coating wrought products such as venetian blind slats, 
awnings, etc., that are invariably painted. 

















SALT SPRAY COMPLIANCE WITH TENSILE 
eeners EXPOSURE REQUIREMENTS OF MIL-C-5541 
CHROMIC NOS tes. passes 
250 hrs. passes 
ACID 500 hrs fails 
ANODIZING 1000 hrs. fails 
can 
BRUSH 168 hrs. passes 
““ALODINE” 250 hrs. passes 
No. 1200 500 hrs. passes 
1000 hrs. passes 
DIP ri as passes 
“ ALODINE" rs. passes 
No 1200 500 hrs. passes 
y 1000 hrs. passes 
168 hrs. passes 
DIP . . 
“ ALODINE" 250 hrs. fails 
No. 100 500 hrs. fails 
r 1000 hrs. fails 
CONVENTIONAL a4 - a 
CHROMATE 500 ng salts 
TREATA rs. i 
EATMENT tg ney 

























Niles, California Windsor, Ontario 
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“TWO MORE REASONS 


WHY WE CHOSE A PLANE 
WITH 


CONTINENTAL 





~~ POWER” 














After engine dependability, the most important —_ those who build and those who use Continental- 
thing to consider in choosing an airplane is powered products. 
the service behind it—the facilities maintained 


Corporate owners, in rticular, appreciate the 
by its makers to keep it in the air at lowest cost. 7 , os oss 


plan which makes factory-remanufactured 


And here, as on the basic score of engine 
engines available on an exchange basis. This 


stamina, planes with Continental power rate 
Continental-pioneered service, now several 


uniformly high. 
years old, practically eliminates dead time when 
Owners of such aircraft are sure of finding overhaul is required, and provides a guaranteed 
genuine Continental parts and power plant, with zero hours, at a fixed low 
N €& competent mechanics wher- cost. Being available through 125 master dis- 

§ ever they may fly. They benefit tributors with dealers at practically all airports, 


in other ways, too, from it is truly another good reason for choosing a 





Continental's policy of backing plane with Continental power. 





[ontinental Motors [orporation 
7 Aircraft Fngine [Jivision =< 
MUSKEGON, MICHIGAN 
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EASY TOINSTALL COMPLETELY SELF-CONTAINED 
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Y-DUTY TORQMATIC 
CONVERTERS 


For 40:150up Gasoline- 
or Diesel-Powered Equipment 


ERE, for the first time, are Allison 

Torematic Converters designed 
for hard-working gasoline- or Diesel- 
powered equipment in the medium 
horsepower range. 


These new torque converters are true 
heavy-duty units priced to compete 
with converters designed primarily for 
passenger cars—priced to sell for less 
than most comparable industrial-type 
converters. 


And they fit your equipment with little 
or no change in your design. 


Easy installation 
New Allison Toromatic Converters 
are completely self-contained for 
simplified flexible installation—feature 
integral oil system including charging 
pump, oil cooler and oil sump. No 
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TORQMATIC DRIVES 


outside oil lines required. Integral 


gear drive for easy mounting. 


Standard SAE #3 mounting dimen- 
sions and conventional internal- 
external drive gear like that used in 
ordinary clutch power take-offs sim- 
plify installation. 

Three different models give you a wide 
selection of torque ratio and capacity. 
Options inciude front disconnect 
clutch and adapter, rear disconnect 
clutch adapter, standard flange es 
shown, industrial shaft with or with- 
out governor drive and oil cooler. 


Why use a torque converter? 


Your equipment lasts longer with an 
Allison Toromatic Converter trans- 
mitting power because it protects 


engines and driven equipment from 


Name 
Position 
Company 


Address 


eee ae 


Allison Division of General Motors 
Box 894W, Indianapolis 6, Ind. 


Please send me Bulletin SA 103] 





harmful shock loads— one of the main 
causes of equipment breakdowns. 


And you get more work from your 
Allison Toromati 
Converters multiply engine torque up 


units. too. New 


to 3% times and also provide more 
produc tion because they broaden your 
engine’s effective horsepower range 
When torque output equals load 
demand the ToroMaATic Converter acts 
as a fluid coupling to conserve fuel 
and boost engine life. 

Ask your engine or equipment manu- 
facturer about Allison ToromatTi 
Converters for your hard-working 40- 
to 150-horsepower units or mail the 


coupon. 
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A “Giant Brain” 
that’s Strictly Business 


IBM’s new 702 Electronic Data Processing 
Machine brings to the accounting and 
record-keeping problems ‘of business the 
speed and capacity of giqnt scientific 
“computers. , ; 

It can absorb millions of facts and figures 
on its magnetic tapes (shown here), process 
this vast quantity of data, and turn out the 
results in the form you need. Payrolls, bill- 
ing, manufacturing and inventory control, 
cost allocation, manpower scheduling, fiscal 
accounting —all the complex operations of 
modern business—are performed at high 
speed. 

This is business automation at its highest 
development. 


International Business Machines 
590 Madison Avenue, New York 22, N. Y. 


World’s Leading Producer of 
Electronic Accounting Machines 



































It was a job that couldn’t be done, But, AC is proud that it was done 
. and done in less than scheduled time. 


AC was among the first to be given the job of producing complex 
electro-mechanical units for the Armed Forces. And from that 
moment on, a relentless war has been waged against time in every 
phase of the operation — research — development — production. 


Today, the record of AC’s defense group speaks for itself. The 
quality and volume of “A” series Gun-Bomb-Rocket Sights — A-1A 
Bombing Navigational Computers — T-38 Skysweeper Fire Control 
Systems bear witness to that organization's efficiency. 

If you have a problem in the field of complex, high-precision 


electro-mechanical devices, perhaps AC can be of assistance. Why 
not give us a call? 


cs 
AC SPARK PLUG DIVISION Se] GENERAL MOTORS CORPORATION 
FLINT, MICHIGAN 


DEFENSE PRODUCTS of High Quality at Low Cost DELIVERED ON TIME 
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@ SOLID- AND LIQUID- 
PROPELLANT ROCKET 
POWER PLANTS FOR 
AIRCRAFT AND 
MISSILE 
APPLICATIONS 


e ELECTRONICS AND 
GUIDANCE 


@ ARCHITECT- 
ENGINEER SERVICES 


@ EXPLOSIVE 
ORDNANCE AND 
WARHEADS 


@ AUXILIARY POWER 


UNITS AND GAS ‘ oe 
! ay 


GENERATORS 


e@ UNDERWATER 
PROPULSION 
DEVICES 


@ ORDNANCE ROCKETS 


A Subsidiary of 
The General Tire & Rubber Company 





DEPENDABLE 
ROCKET POWER 


for U.S. Missile Programs 


It may be the prime power plant, the 
booster, or one or more of the com- 
ponents — but some part of it prob- 
ably came from Aerojet-General, the 
nation’s leading organization devoted 
to research, development and produc- 
tion of rocket power. 


~~ 
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AZUSA, CALIFORNIA 
CINCINNATI, OHIO 
SACRAMENTO, CALIFORNIA 
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SUN-POWERED BATTERY 


A battery that converts sunlight into 
usable electric current has been developed 
by the Bell Telephone Laboratories. In 
tests the small battery has provided ample 
current for clear voice communication 
from a pocket-size FM radio transmitter 
one hundred feet outside a building to a 
receiver indoors without the use of an 
antenna. With an antenna the range is 
claimed to be at least a half mile. 

Che battery is simple in construction 
10 metal wafers, of specially treated sili- 
con, each 244 inches by a '%-inch in size, 
are placed side by side in a transparent 
plate, wired together and to terminals 
from which it can be connected like any 
other battery to the current-consuming 
device. 


TWO NEW ACCELERATORS 

The U.S. Atomic Energy Commission 
has authorized construction of two heavy 
particle accelerators—one at Yale Uni- 
versity and the other at the University of 
California Radiation Laboratory—tor re 
search of interest to the AEC. 

Most particle accelerators constructed 
to date utilize relatively light particles 
The new accelerators, however, will ac- 
celerate atomic nuclei ranging from beryl 
lium, which has an atomic weight of 9, 
to neon, with an atomic weight of 20. The 
interactions of the heavy nuclei with mat 
ter are expected to be of* considerable 
scientific interest. 

The accelerator at the University of 
California will be used primarily in nu- 
clear chemistry studies, such as the pos- 
sible production and identification of new 
elements and new isotopes of known ele- 
ments. The machine at Yale will be used 
principally in studies of the physics of 
heavy particle nuclear interactions 

Both machines will be linear accelera- 
tors. They will accelerate nuclei to an 
energy of approximately 10 million elec- 
tron volts for each particle in the nucleus 
This wil! be sufficient to allow the nuclei 
to interact with even the heaviest known 
elements 

The AEC will contribute $1,200,000 for 


the construction of each accelerator 


IRRADIATION FACILITIES 


The Atomic Energy Commission has 
made available to the public on a limited 
basis the specialized facilities of the Ma- 
terials Testing Reactor at the National 
Reactor Testing Station in Idaho 

The MTR, developed and built under 
the AEC’s Reactor Development Divi 
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A Brief History of Shortwave 


(It's amazing how much of it has been written by Zenith) 




























I the history of shortwave in this country 
were put into a book, you’d run across the 






name of Zenith on practically every page. 
The latest chapter is being written in the 







outposts of the U. S. Services all over the 
world. There, the Zenith Super Deluxe 
TRANS-OCEANIC portable is doing the 
valiant morale job of keeping servicemen in 
constant touch with home. Thisisthesame... 





















(4) the production of the now famous 
Zenith TRANS-OCEANIC portable was 
begun in 1941]. This was only after Com- 
mander Donald B. MacMillan, noted 
Arctic explorer, reported from off the 
coast of Greenland that never had a 














(2) famous Zenith shortwave that has 
been carried by diplomats, explorers, 
world celebrities on missions all over 
the globe. Its list of owners reads like 
Who’s Who. For 13 years it has worked 
faithfully under very extreme conditions 
of cold and tropic humidity . . . on ships, 
* trains and planes. The original... 







radio worked so well under Arctic con- 






ditions as the battery operated short 
wave set Zenith had supplied him. Even 





more dramatic... 













(5) was the year in the early 20's when 
Commander McDonald persuaded the 
Navy, bound for exercises off the coast 
of Australia, to take along a shortwave 
transmitter and receiver aboard the bat- 
tleship “Seattle.” When all standard 
radio failed, this equipment maintained 











introduced just before World War II, 
was the realization of Zenith Command- 

— er McDonald’s insistence on a practical 
. = portable that would handle shortwave as 
easily as standard broadcast. It took 


jo WM" » (3) Zenith TRANS-OCEANIC portable 


















Zenith’s engineers over two years to de- direct contact with the U. S. That was 






velop such a set and... the turning point in the Government's 


recognition of shortwave. 







Zenith leadership in the development of shortwave has re- 
sulted from 35 years of devotion to engineering and manufac- 
turing radionics products exclusively. The know-how born of 
















this experience has been at the constant service of the Govern- 


the royatty ot RADIO one TELEVISION ° 


Backed by 35 years of Experience in Radionics Exclusively 
ALSO MAKERS OF FINE HEARING AIDS 
Zenith Radio Corporation, Chicago 39, Illinois 


ment... as, for instance, in the manufacture of the proximity 
fuses which played a major role in World War II. 
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Save Up to 80% on Fastening Costs 
with the REMINGTON STUD DRIVER 


“Cuts my conduit anchoring cost 
by an average of 74%’— writes 
one electrician about his Remington 
Stud Driver, and it’s a typical re- 
port. With a speed of up to 5 studs 
per minute, this powder-actuated 
tool is bringing new economy to the 
job ...new opportunities for elec- 


trical contractors. 

Many maintenance men are find- 
ing they can speed up installations, 
get more jobs done with the Rem- 
ington Stud Driver. Others tell us 
that the tool’s light weight —6 lbs. — 
makes overhead work a lot easier. 
All are agreed that you can’t beat 
the Stud Driver for setting studs in 
concrete and steel. 


What’s your fastening job? 
Whether you’re fastening eye bolts 


“If It’s Remington—It’s Right!’’ 


fon, WD 


Listed and Approved by 
Underwriters’ Laboratories, Inc. 
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for stringing wires or conduit clips to 
concrete, you'll save money with the 
Remington Stud Driver. For further 
information on how this amazing 
tool can help solve your fastening 
problems, mail the coupon below. 


QUESTIONS YOU ARE ASKING 


QUESTION 

Where can I get information about 
the guards that many maintenance men 
have been using for special applications? 


ANSWER 

Just send the coupon below, we'll be 
glad to supply you with a description of 
all the guards and their uses. 


MAIL THIS COUPON TODAY 














. 

: Industrial Sales Div., Dept. 0-7 : 
« Remington Arms Co., Inc. H 
' Bridgeport 2, Conn. ' 
: Please send me a free copy of the new book- : 
' let showing how I can cut my fastening costs. : 
' . 
+ Name__ See 
t Position SSS . 
’ I 
' ” . 
& Firm ne : 
‘ . 
: Address__.__§ — : 
: H 
« City State ’ 
. , 
’ ’ 
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sion and supervised by the Commission’s 
Idaho Operations Office, is a unique re- 
search tool because it is a high-intensity 
neutron source. It can produce isotopes 
of higher specific radioactivity than the 
Oak Ridge 


Argonne, Brookhaven, and 
reactors where irradiation services are 
also performed for the public. 

The MTR was designed and con 


structed as a pioneer step in the develop 
ment of high-neutron-intensity reactors 
and with the primary purpose of providing 
facilities to test which would 


be used in future reactor construction. It 


materials 


coritinues to serve this purpose. 

A part of the reactor space made avail- 
able to the public on a continuing basis 
will provide a higher neutron intensity 
than is available at present in other re- 
actors. Even portions of the area of the 
reactor’s greatest neutron intensity, which 
is used primarily for AEC projects, may 
be available from time to time. 

Requirements of the atomic-energy pro 
gram will take precedence over non-Gov- 
ernment experiments in all areas of the 
reactor. Because of security considera- 
tions, experiments requested by the pub- 
lic will be performed by the contractor 
who operates the reactor for the Commis- 
sion. 

Charges will be made for public irradia- 
tions in the MTR. These charges, based 
on all costs involved, including deprecia- 
tion, overhead, and operating expenses, 
are considered to be sufficiently low to 
bring the service within the means of 
qualified research organizations 


tions should be filed with the U.S. Atomic 


Applica- 


Energy Commission, Isotopes Division, 
Oak Ridge, Tenn. 

The Isotopes Division issues authoriza- 
tions to persons or firms who are equipped 
to handle radioactivity in a safe man- 
ner. The contractor operating the MTR, 
namely, Phillips 


Idaho Falls, 


directly for information concerning tech 


Petroleum Company, 


Idaho, should be contacted 
nical questions relating to irradiation serv 
ices, scheduling, price lists, and arrange- 
ments for obtaining these services. 


NEW CANCER AID 

sevelopment of a new isotope material 
that may become an important factor in 
cancer research was recently announced 
by Arthur F 
erations Division of Oak Ridge National 


Rupp, Director of the Op 


Laboratory. For the first time in scien- 
tific history, large quantities of the radio- 
isotope cesium 137 have been separated 
and compressed into pellets 

The 137, 


important long-lived gamma-ray-emitting 


cesium which is the most 
isotope found in spent reactor fuel, was 
chemically separated from fission products 
available at the laboratory. The first ces 
ium pellets will be used as a radiation 
teletherapy unit being 


source in a new 
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PITTSBURGH NU-CHROMSEAL TAPES 


Provide 
1, Better Insulation 
2. Weather- and Waterproofing 
3. Resistance to Anti-Galvanic Corrosion 







SIGN AND PRODUCTION executives in many fields 

are specifying Pittsburgh’s Nu-Chromseal Tape to 
seal lap joints or butt seams in metal, wood or fiber 
where rivets, bolts and screws are used. 












Nu-Chromseal Tape is a solid, pliable compound 
produced in a film of fixed thickness and width. It can 
be used for weatherproofing of roof and side panels of 
motor buses; for caulking around fender-to-body seams 
of motor cars; in various seams of marine craft. It can 
be used to seal water, gasoline and oil storage tanks in 
marine craft. It can also serve as a galvanic insulator 
between dissimilar metals to prevent corrosion. Still 
another use is to prevent chafing and squeaking be- 
tween wood or metal members. 















Nu-Chromseal is gently adhesive, so it can be 
readily applied under rapid production conditions. Its 
pliable consistency permits easy tailoring of excess 
material. This tape can also be applied where baking 
temperatures run as high as 375°F., without bleeding 
or materially changing in characteristics, 











Pittsburgh Also Offers WELDSEAL 
and FABSEAL Tapes 


@ Weldseal Tape protects spot-welded and hot-riveted 
assemblies from corrosion by sealing seams against 
moisture. 
















@ Fabseal Tape is an impregnated fabric that forms a com- 
plete seal between wood, metal or fiber members. 


@ Samples of these tapes will be furnished free, on request, PITTSBURGH PLATE GLASS CO. 


for experimental work. Our engineers will gladly consult Factories: Milwaukee, Wis.; Newark, N. J.; Springdale, Pa.; 

i i li i Atlanta, Ga.; Houston, Texas; Torrance, Calif.; Portland, 
CR Se Ee Ge oe Ore. Ditzler Color Div., Detroit, Michigan. Thresher Paint 
& Varnish Division, Dayton, Ohio. Forbes Finishes Divi- 
sion, Cleveland, Ohio. M. B. Suydam Div., Pittsburgh, Pa 


PITTSBURGH PAINTS 


PAINTS + GLASS + CHEMICALS + BRUSHES + PLASTICS + FIBER GLASS 




















Pe ae es | ? t aes G6 tas 3 COMPAN Y 


IN CANADA: CANADIAN PITTSBURGH :NDUSTRIES LIMITED 
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e Production conscious designers of magnetic cores know 
the importance of unvarying quality. That’s why they prefer 

laminations produced to exact specifications by 

MAGNETIC METALS COMPANY. A combination of highly skilled personnel, 
exclusive annealing techniques and most. modern plant equipment 
is the basis on which this company has established 
its reputation as foremost mass producer of 
magnetic core parts for electronic equipment. 


MAGNETIC METALS GovyIPANY 


Soft Iron and Alloy Cores and Shields 
21ST & HAYES AVENUE + CAMDEN 1, NW. 
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prepared for cancer research in the Medi- 
cal Division of the Oak Ridge Institute 
of Nuclear Studies. 

“Large quantities” of high-purity cesium 
137 means just these two pellets, each 
about the diameter of a half dollar, a 
half-inch thick and weighing a little more 
than an ounce. The two pellets contain 
1,540 curies of radioactivity, equivalent 
in radiation energy to more than one 
pound of radium, which at current rates 
would cost more than $1,000,000 

Cesium 137 has great potentialities for 
applications where X-ray machines, ra 
dium, or radioactive cobalt 60 are now 
commonly used. Although performing es 
sentially the same functions, it offers sev- 
eral advantages over these sources. 

One advantage lies in its relatively long 
lived intensity. Cesium 137 has a half life 
of 37 years—over 7 times that of cobalt 
60 though not nearly so long as radium’s 
almost 1,600 years. Another feature is 
the favorable range of its energy. Its 


gamma-radiation energy is 0.66 million 


electron volts (Mev), as compared with 
1.2 Mev for cobalt 60. This lower energy 
is sufficient for successful deep therapy, 


yet it requires less shielding than a co 


balt source. 


REACTOR STUDY APPROVED 


The Atomic Energy Commission re 
cently entered into an agreement with five 
utility companies of the Pacific Northwest 
under which the companies will study the 
feasibility of designing and constructing 
1 nuclear reactor for the production of 
electric power 

This study is the first to be under- 
taken by concerns in the Northwest where 
there is a growing demand for new 
sources of power. This project brings to 
thirteen the nuclear power studies being 
made under the Commission’s Industrial 
Participation Program 

[The utility companies taking part. in 
this project are the Montana Power Com 
pany, Butte, Mont.; the Washington Wa 
ter Power Company, Spokane, Wash 
the Pacific Power and Light Company 
Portland, Oreg the Portland General 
Electric Company, Portland, Oreg.; and 
the Mountain States Power Company, Al 
bany, Oreg 

As in other study agreements made wit! 
the AEC, the group will survey the Com 
mission’s reactor development activities 
to determine the engineering feasibility ot 
designing, constructing, and operating a 
nuclear power reactor, the economic as- 
pects of such a reactor project, and the 
research and development work that would 
be involved. The study will run for one 
year at the conclusion of which the group 
will report its findings to the AEC and 
make recommendations on how the proj 
ect might be carried out. All costs of 
hw 1 


the study will be borne by the companies 
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AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
8 - making organization of American citizens dedicated to scien- 
tific and industrial preparedness for the common defense 


OFFICERS 


President 


Levin H. Campbell, Jr., Automotive Safety Foundation, Washington, D.C. 


Vice-Presidents 
Herbert A. Gidney, Gulf Oil Corporation, Pittsburgh, Pa. 
Harvey C. Knowles, Procter & Gamble Company, Cincinnati, Ohio 
Louis Polk, Shefheld Corporation, Dayton, Ohio 
Robert L. Biggers, Fargo Division, Chrysler Corporation, Detroit, Mich. 


Regional Vice-Presidents 
John S. Pfeil, Stone & Webster, Inc., Boston, Mass. 
Daniel J. Martin, Hughes Tool Company, Houston, Tex. 

K. T. Norris, Norris-Thermador Corporation, Los Angeles, Calif. 
John M. Olin, Olin Industries, Inc., East Alton, Ill. 
Fairman B. Lee, Fairman B. Lee Company, Seattle, Wash. 
Dean Witter, Dean Witter & Company, San Francisco, Calif. 
William J. Rushton, Protective Life Insurance Company, Birmingham, Ala. 
Myron J. Hayes, Eastman Kodak Company, Rochester, N.Y. 
Charles M. White, Republic Steel Corporation, Cleveland, Ohio 
W. G. Swartchild, Jr., Swartchild & Company, Chicago, IIl. 


a. General Chairman, Technical Divisions and Committees 


Henry N. Marsh, Hercules Powder Company, Wilmington, Del. 


Treasurer 


James D. McIntyre, Washington, D.C. 


Counsel 
John Ross Delafield, Delafield, Marsh and Hope, New York, N.Y. 


Executive Vice-President 
Leo A. Codd, Washington, D.C, 
Secretary 
Florence G. Ferriter, Washington, D.C, 
DIRECTORS 
Robert L. Biggers, Fargo Division, Chrysler Corporation, George F. Hussey, Jr., American Standards Association 
Detroit, Mich. New York, N.Y 
Levin H. Campbell, Jr., Automotive Safety Foundation, C. Jared Ingersoll, Muskogee Company, Philadelphia, Pa. 
Washington, D.C. K. T. Keller, Chrysler Corporation, Detroit, Mich. . 
Donald F. Carpenter, Wilmington, Del. Harvey C. Knowles, Procter & Gamble Company, Cincinnati, 
‘ Henry L. Clark, General Motors Corporation, South Gate, Ohio 
Calif. Ben Moreell, Jones & Laughlin Steel Corporation, Pittsburgh, 
W. W. Coleman, Bucyrus-Erie Company, Milwaukee, Wis. Pa. 
‘| - C, Stewart Comeaux, Oklawaha, Fla. F. H. Payne, Springheld, Mass. 
B. F. Fairless, U.S. Steel Corporation, Pittsburgh, Pa. Louis Polk, Shefheid Corporation, Dayton, Ohio 
Herbert A. Gidney, Gulf Oil Corporation, Pittsburgh, Pa. John Slezak, Turner Brass Works, Sycamore, Ill. (on leave) 
R. E. Gillmor, Sperry Corporation, New York, N.Y. }. E. Trainer, Firestone Tire & Rubber Company, Akron, 
E. R. Godfrey, General Motors Corporation, Detroit, Mich. Ohio 





S. C. Hope, Esso Standard Oil Company, New York, N.Y. Charles D. Wiman, Deere & Company, Moline, Ill. 


July-August 1954 31 





cn ac atc at 


oe 


GEORGE H. RODERICK 


Assistant Secretary of the Army (Financial Management) 











Finances and the Army 


Effective direction will achieve many substantial economies 


HE Departments of the Army, 

Navy, and Air Force are each 

comparable in the size and com- 
plexity of their operations to the largest 
of the executive departments of the 
Federal Government. 

Under the pattern of administration 
established by the National Security 
Act of 1947, no specific functions were 
assigned by statute to the two Assistant 
Secretaries of the Army and Air Force. 

One of the Assistant Secretaries of 
the Navy was assigned the specific duty 
of aiding the Secretary of the Navy in 
fostering naval aéronautics. 

Under the 
the Assistant Secretaries are utilized as 


administrative and supervisory special- 


present Administration 


ists in functional areas. With only two 
Assistant Secretaries in each of the mili- 
tary departments, it has been neces- 
sary to assign a multiplicity of func- 


tions to each. 


T is said by some experts who have 

studied the question that a wide dis- 
tribution of functions impairs the effec- 
tiveness of civilian direction. 

Hence there is a prevalent belief that 
a logical completion of the established 
administrative pattern requires that the 
Assistant Secretary charged with the 
responsibility for financial management 
in each of the military departments be 
so designated by statute. 

The Secretary of the military de- 
partment would have the authority to 
designate this Assistant Secretary to 
perform the duties of the comptroller 
of the department. 

It is still further held that increased 
efficiency in the administration and 
operation of the military departments, 
and of the Department of Defense as 


a whole, would result. 
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George Holmes Roderick, As- 
sistant Secretary of the Army 
(Financial Management) was 
born in Indianapolis in 1900 and 
was graduated from the Univer- 
sity of Michigan in 1921 with a 
bachelor of science degree in 
mechanical engineering. 

Mr. Roderick became associ- 
ated with the American Seating 
Company in Grand Rapids in 
1923 and served in various im- 
portant capacities with that or- 
ganization including manager of 
the war products division. At 
the time of his present appoint- 
ment he was vice-president and 
a director of the company. 

In other corporate activities, 
Mr. Roderick served as a direc- 
tor of the Newport Steel Cor- 
poration of Newport, Ky., and 
as a director of the Michigan 
National Bank in Grand Rapids. 

He has been active in the 
American Ordnance Association 
for many years, serving as co- 
founder and director of the 
Western Michigan Chapter, and 
director and vice-president of 
the Michigan Post in Detroit. 

In 1953 Mr. Roderick was 
presented with a citation by the 
College of Engineering of the 
University of Michigan for “out- 
standing contribution to the war 
effort by conversion of an excel- 
lently managed peacetime manu- 
facturing concern.” 

President Eisenhower nomi- 
nated Mr. Roderick to be As- 
sistant Secretary of the Army 
(Financial Management) on Jan- 
uary 20, 1954. His nomination 
was confirmed by the Senate on 
February 5th, and he took the 
oath of office four days later. 











The move to provide for two addi- 
tional Assistant Secretaries for each of 
the three military departments, and 
specifying that one of the Assistant 
Secretaries in each department be desig- 
nated Assistant Secretary for Financial 
Management, may seem to some ob- 
servers merely another in a long series 
of reorganizations that are always eulo- 
gized as calling for no additional fiscal 
expenditures. 

In the present instance the claim is 


made that the financial burden of the 
six additional salaries for six additional 
Secretaries (two each for 


Air) 


than offset by economies resulting from 


Assistant 
Army, Navy, and will be more 
more effective organization of the three 
military departments along functional 


lines. 


ANY years ago an old-timer—now 
very, very high in the Federal serv- 
ice—said that many brilliant men had 
come to Washington, both as Secretary 
of War and as Chief of Staff, with the 
sincere purpose of reorganizing com 
pletely the outmoded bureaucracy so as 
to achieve economy and efficiency of 
operation. 
He added that fighting the existing 
like 


feather pillow. When you pushed it in 


organization was punching a 
here, it popped out there, and by sheer 
size and inertia it eventually wore down 
all would-be reformers. 

Be that as it may—and there is pro 


found truth in that observation—the 


United States is confronted with the 
major responsibility of making the de 
fense dollar provide a maximum of 
service to the national defense. 

An outstanding businessman is prob 
ably best qualified in the complex field 
of fiscal management because of long 
and varied experience in the highly 
cost-conscious commercial activities of 
private enterprise 

We wish the new Assistant Secretary 
of the Army (Financial Management) 
lots of success as an alert and prudent 
guardian of the weary taxpayer’s money. 


And 


ternity who have known Assistant Sec 


members of the Ordnance fra 


retary Roderick and his industrial 


achievements know that the wish has 


excellent chances of fulfillment. 
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Unity for Survival 


A combined effort for preparedness is the greatest 


deterrent to aggression but we must first have national 


unity before we can hope to attain national security 


Lieut. Gen. Emmett O'Donnell, Jr., U.S.A.F. 


HE United States, with its tre- 
mendous capacity to mobilize 

industry and manpower, has been 
charged by the free world to lead in 
halting the Soviets in their designs on 
that world. We have accepted the 
charge. Until the day arrives when the 
whole of human kind adopts the golden 
rule as a guiding light, the strength of 
this nation will determine the extent of 
world freedom. 

Our position as the dominant power 
will brook no compromise with our 
global responsibilities—the responsibili- 
ties commensurate with the preserva- 


tion of human rights and dignity. 


_ meet these responsibilities we 

must be prepared for any contin- 
gency of warfare. Our national defenses 
have taken on a new character in the 
strategic concepts. We have recognized 
and adjusted to another step in the 
development of active war—a war 
which at 
upon us. 

We have long recognized four im- 


any time may be thrust 


portant steps in the development of an 
armed conflict—diplomacy, economics, 
psychology, and military strategy. To 
the development of these steps we have 
in the past geared mobilization of in- 
dustry and manpower. They allowed 
us the luxury of time afforded by the 
expanse of two great oceans and other 
great armed forces on the globe. 
Now we are faced with another step, 
another consideration in the develop- 
ment of war—total exploitation of the 
knowledge and resources of modern 
science. Call it technological expansion. 
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Although the technological factor has 
been recognized since man first hurled 
a stone at an adversary, it is particu- 
larly true in our day that technology 
has become the decisive factor in war. 

On the exploitation of modern science 
rests our hopes for final peace. Tech- 
nology will give us the superior weap- 
ons that demand the respect of aggres- 
sor nations. 

It is to our interest to con- 
sider our own military stature 
in the light of international af- 
fairs and technological position. 
Needless to say, air power is a 
most important factor in this 
consideration. 

Faced with strained relations with 
the Communist world and the subse- 
quent threat to our own security, the 
United States has made repeated over- 
tures to the free nations of the world 
to concert their efforts on mutual de- 
fense pacts. These are agreements to 
work in one accord for the preserva- 
tion of the dignity of man. 

In this we have met with varying 
degrees of success that only posterity 
will be able to evaluate fully. However, 


we well appreciate the contribution our 





General O'Donnell is Deputy 
Chief of Staff for Personnel, 
U. S. Air Force, Washington, 
D. C. This article is taken 
from an address delivered by 
General O'Donnell before the 
Thirty-sixth Annual Meeting 
of the A.O.A. at Fort Worth, 
Tex., May 6, 1954. 





allies have made, and have signified 
they will make, in the maintenance of 
the free world. 

The alliances are, significantly, a mu- 
tual understanding built on the premise 
of good faith and moral integrity, vir- 
tues that the Soviets facetiously ridi- 
culed by bidding to join in the effort. 

The world should take notice that, 
militarily, there is a great different be- 

tween the arrangement of our 

“free world éntente” and the 

Soviet sphere of influence. We 

invite, not coerce; aid, not ex- 

> Ploit; codperate, not dictate. We 

recognize no ally as a buffer 

state—as a dumping ground of devas- 
tating nuclear weapons. 

Unfortunately for the success of this 
free world éntente, too many nations 
of this globe, whose economy and re- 
sources preclude their keeping pace 
with the demands of a technical war, 
are uttering sighs of resignation before 
the blandishments of the Soviet sabre. 
and fear, prime 


 precamgaare 

weapons of the Soviet world, are 
already wreaking havoc with the moral 
stamina of Europe and Asia. 

In this day when the world, in effect, 
is bipolar—dominated by two giant 
powers who face each other across the 
earth—the stakes are too high for our 
Nation to abide by vague assurances 
and nebulous responses. We have con- 
tributed American lives and national 
wealth to the end that we shall suffer 
no encroachments upon our liberty. We 
find unacceptable any compromise or 


that will make those sacrifices vain. 
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The key to the survival of the free 
world in the face of totalitarian aggres- 
sion is unity of effort. Our President 
and other statesmen have worked tire- 
lessly and patiently to achieve this end 
which is realistically expressed by our 
mutual defense pacts. 

In all, we are committed in some 
degree to the defense of sixty-four na- 
tions. Our obligations extend over fifty- 
four per cent of the world’s land mass 
and sixty-one per cent of its population. 

As to our intentions of carrying out 
the obligations of the agreement, can 
we do more than we did in Korea? 
There, in a so-called “little war” we 
suffered over 144,000 dead and 
wounded as compared with 14,000 suf- 
fered by fifteen nations of the U.N., ex- 
cluding Korea itself. 

T should be an affirmation of our 

firm resolve to contain an aggressor 
nation—a nation based on a philosophy 
hostile to all other existing systems and 
the seat of a secular religion dedicated 
to conquering the world. 

“In unity there is strength,”—unity 
of purpose, unity of action, and unity 
of command. Where can we get a bet- 
ter example of that unity than from 
our own affairs during World War II. 
Through months, then years, of hostili- 
ties the allies resolved their divergencies 
of views on the conduct of the war 
and under unity of command and ac- 


tion victory was realized. But while it 


was being achieved good men were 
losing their lives. 

We must regain and preserve unity 
in this century of total war. I say total 
war, for with the speed of technologi- 
cal expansion, the uses of propaganda, 
and the magnitude of the stakes, war 
involving major powers can only be 
total, animated both by 


>> 


and 
with 
bomb S& = 
and the guerrilla as 


modern science 
— 


primitive fury, 
the hydrogen 
the extreme manifes- 
tation of unlimited violence. 

maintenance 


The achievement and 


of unity of the free nations is the 
greatest deterrent to the Kremlin. 
We no longer can enjoy the luxury of 
time in reaching our objectives. I sup- 
pose that every generation in recent 
history has had to adjust itself to scien- 
tific developments affecting its habits 
of thought. But I doubt if mankind 
has ever been as bewildered by such 
developments as today, particularly in 
consideration of the element of time. 
is thrust United 


If war upon the 


States and other free nations of the 
world, the most catastrophic and, per- 
haps decisive, blows will be struck be- 
fore we can begin to mobilize our re- 
sources, industry, and manpower; be- 
fore we can turn to other nations and 
say, “Join with us against this aggres- 
sor”; before we can take resolute unity 


of action and command. 






We have been 


predictions that certain vehicles of war 


overwhelmed with 


will “soon” be atomic-powered; that 
manless, automatic supermissiles will 
“soon” dominate the earth while orbit 
ing platforms dominate outer space. 

Or, perhaps more modestly, it is 
predicted that some new kind of con 
ventional projectile or some vehicle 
will “soon” make everything else out 
of date. 

I do not mean to imply that fulfill 
ment of any of these plans is impossible 
or even improbable. Allow me, how 
ever, to point out that they all contain 
a time equation that is scarcely resolved 
by the free use of the word “soon.” 

There is no question in my mind 
that had we framed our foreign policy 
and national security with such phrases 
as “in the near future,” “in the not-too- 


and 


horizon,” the sphere of Soviet domina 


distant future,” “ust over the 
tion would be greater if not all-inclu 


sive today. 


HE planes and equipment of to- 

morrow did not contain the hostili- 
ties in Korea. The missiles and bombs 
“soon” to be produced are not limiting 
the Communist action in Indo-China. 

Rather it is today’s striking power 
of our strategic and tactical aircraft 
alerted for the mission of massive re 
taliation and our air-defense units on 
constant vigilance day and night to 


strike the enemy from the skies that 


The 8-jet, swept-wing Boeing XB-52 takes to the air during flight tests. The new “Stratofortress” 
is equipped with tandem landing gear and will be utilized as a heavy bomber (Air Force photo). 





July-August 1954 


35 








restrains the enemy from a total assault. 

Consequently, as a substitute for or 
prelude to total war we have become 
engaged in little wars in which we can 
ill afford prolonged involvement. 

The United States now has the capa- 
bility of striking decisively at the root 
of the Communist evil. The industrial 
capacity of the free 
world to support its 
combatants towers over 
that of the Soviet Un- 
its satellites. 





ion and 
We 
them in productivity and technological 
We 
greater air power, and more to come. 


We have the spiritual strength which 





ee 
overshadow 


have better 


advances. weapons, 


is the heritage and greatest resource 
of free people. 

We also have a conscience and re- 
spect for human lives that demands we 
exhaust every honorable means to avert 
war; that take the 


initiative as long as there is hope that 


demands we not 
the conflagration can be avoided. 


HY then does the free world fal- 

ter and hesitate to concert its ef- 
forts in a unified move against Com- 
munist aggressors? They surely respect 
our possession of nuclear devices which, 
coupled with means of strategic and 
tactical delivery, gives us the superior- 
ity in striking power. 

Among other things, the free na- 
tions are looking for us to assume 
leadership in the free world éntente by 
precept and example on the premise 
that national unanimity is prerequisite 


to international unity. 


We must, at all cost, preclude losing 
sight of our national objectives by the 
infringement of one field of interest 
on another. A technological war is a 
war of specialization not only of men 
and machines but of thought as well. 
National unity is the confederation of 
ideals, each an entity of itself and a 
composite of the whole. 

When we have each specialist mak- 
ing his contribution with a reasonable 
hope of freedom from interference from 
the layman, we can hope for a proper 
balance with one another, and we can 
hope for a satisfactory condition of 
national security. 

Our central problem as a nation is 
so to conduct our affairs that our na- 
tional security and all its constitu- 
tional elements are maintained intact 
for the benefit and security of the 
people. 

Only when we achieve national unity 
can we attain national security. Only 
when we gain that can we expect the 
nations of the free world to concert 
their effort against the common threat 
to our mutual security. 

Because of the equation of time in 
a technological war we should now be 
aspiring to maintain that unity, not 
aspiring to achieve it. Consider now 
with me our proximity to a total war. 
Diplomatically, we are engaged in a 
cold war which has been manifest in 
economic aid to our family of nations 
and blockade of our enemy. 

Psychologically, the Soviet profes- 
sional apologists, by lies and deceit, 
justify to the Communist world any 


overt hostile action they choose to take. 


Military forces are employed in Korea, 
in Indo-China, and in other 
gicbal areas. The whole world is poised 
awaiting the Sarajeno of World War 


many 


UT because we, the American peo- 

ple, respect the dignity of man, 
which would be violated in the havoc of 
a total war, because we hold that life is 
paramount over other considerations, 
we are holding our bomber and fighter 
forces, our Army and Navy, in abey- 
ance, yet in a constant state of vigilance 
ready to defend if necessary our way 
of life. 

It is an historical fact that war has 
been at least as common as peace, both 
for individuals and countries. As old 
orders change, as alliances and con- 
certs are made, so, too, the policies of 
nations change. 

We, the people of the United States, 
must come to regard our military estab- 
lishment as an integral part of our 
governmental structure. While the mag- 
nitude of our forces will necessarily be 
measured by the state of world affairs, 
peacetime strength should be adequate 
and ready to restrain any conquest- 
minded nation from pursuing its tyran- 
nical objectives. 

Furthermore, technological expansion 
has intricately interlocked the affairs of 
our Nation with the rest of the world. 
Isolation is a proposition of the past. 
Powers have been broken. Empires are 
gone. America must adjust to its moral 
and material responsibilities; she must 
remain the image of freedom and sym- 


bol of liberty. 


From the retractable launching pod carried beneath the fuselage, an F-86D Sabrejet fires its 2.75-inch “Mighty Mouse” rockets. 
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The Aircraft Industry 


Some of the vital responsibilities and important problems 


in producing airplanes for the national defense in quantity 


and on schedule despite design changes and vast complexity 


HOSE of us who have watched 
aviation’s dreams come true—the 
ideas and dreams surrounding the 
half century which is aviation’s total 
existence—cannot help being impressed 
with the which have 


achieved. Aviation has been so success- 


successes been 
ful, in fact, that, together with other 
branches of modern science, it has revo- 
lutionized man’s environment. 

We dwell in a smaller world by the 
scale of clocks; we are more accessible 
to our friends, and more vulnerable to 
our enemies; distances have lost signifi- 
cance; geographic barriers are elimi- 
nated. 

Many of us naively thought, when 
the art of flying was very young, that 
aviation would bring countries closer to- 
gether in peaceful understanding. We 
assumed that easy contact would sim- 
plify diplomacy and decrease war. Today 
we know that the historical significance 
of aviation has been primarily military 


and destructive. 


VIATION is having its greatest 
effect in the balance of power of 
and the 


diplomatic 


nations factors of survival, 


while relationships are 
floundering in this strange new frame- 
work of power, space, and time. 

In America in recent years we have 
perforce spent an alarming amount of 
energy and thought and money on war. 
In this atomic age we find ourselves in 
the position, encountered so often 
through the ages, of having to rely on 
arms to maintain peace and to protect 
the way of life we believe in. 


Our military posture and the balance 
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Mr. Esenwein, vice-president of 
Consolidated Vultee Aircraft 
Corporation, delivered this ad- 
dress at the Thirty-sixth An- 
nual Meeting of the American 
Ordnance Association, Fort 
Worth, Tex., May 6, 1954. 





of military forces upon which it rests 
appear to be molded by a national pol- 
icy of promising instant and suicidal 
retaliation to any potential aggressor. 
Such retaliation—the dumping of A- 
and H-bombs on selected targets—to be 
instantly effective requires a tremendous 
bomber force in being with trained and 
able crews “at the ready.” 

None can gainsay the réle into which 
aviation—or more correctly in military 
parlance, air power—has been cast 
through forces of its own evolution. 

Now, let’s examine air power—effec- 
tive air power—for a moment. Isn’t it 
a partnership—or perhaps better, a mar 
riage—of certain elements of the armed 
forces with the aviation industry? The 
complete interdependence of the one 
with the other—a point we could be 
labor for hours—resembles that of a 
couple approaching their golden wed 
ding anniversary. The military and the 
industry are indeed approaching their 
golden wedding anniversary, for the 
union took place on August 2, 1909, 
when the Wright brothers sold the 
Signal Corps its first aérial weapons 
system, then known as a “flying ma- 
chine.” 

One must admit that this alliance has 
most successful 


on the whole been a 


one. The progeny produced over the 
last 45 years has been numerous, lively, 
and effective—the B-17's, the B-24’s, the 
fighters, the transports, and many, many 
others, not failing to mention the B-36. 

Sometimes the partners, as is the case 
in married life, have had odd thoughts 
about each other. The armed forces, if 
they be the husband, have sometimes 
behaved as though they thought they 
were married to a very ugly wife. Indus- 
try, the wifely type of producer, has 
ofttimes nagged the other partner for 
all sorts of shortcomings, some real, 


many imagined. 


UT, seriously, air power is an alliance 

of the military and the industry. 
The strength of the whole is no better 
than the strength of its component parts. 
Sometimes it is even less, if one of the 
partners withholds his utmost support 
from the other, whether inadvertently 
or not. 

If you accept the importance of ait 
power, you cannot then fail to accept 
the importance of a strong and healthy 
aircraft industry. And this importance 
directly influences our national well 
being. 

Speaking as one in the aircraft indus 
try, what are our responsibilities in 
being a good and staunch partner of the 
air-power team? I will enumerate what 
I consider to be a few of the more im 
portant one:: 

1. We must accept responsibility for 
translating military requirements into 
the best weapons systems that the state 
human and a 


of the art, ingenuity, 


strong measure of common sense can 
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This is 


2. We have a responsibility in time. 


devise. technical integrity. 
Our weapons systems must be fashion- 
able to the era of use. Firecrackers aren't 
much good on the fifth of July. 

3. We must have a conscience in 
money matters and costs. Bankruptcy is 
only another name for defeat—speaking 
nationally. 

4. We have an obligation to be dili- 
gent and honorable with our partners 
in air power. We must strive always to 
acknowledge the bad as well as the 
good and not to deal in overoptimism. 

5. We have an obligation to view our 
partner's doings with a healthy skepti- 
cism, for this, working either way, can 
serve to prevent serious and costly 
errors. 

6. We, in industry, must remain seri- 
ously competitive among ourselves. I 
think this is one of the major premiums 
that must be paid to insure progress. 

7. Our products must be of superb 
quality, both in execution and design. 
Not at the disregard of cost, mind you, 
but modulated to include this factor. 

8. The aircraft industry must realize 
that it is a feast-or-famine type of busi- 
ness. We have seen the aircraft indus- 
try go completely to pot following two 
world wars. And however fatal the re- 
sults may be, there is every indication 
that the industry will once more be 
placed on short rations if an uneasy 
peace should again settle over the world. 
True, better planning in the highest 
councils of our Government can amelio- 
rate this feast-or-famine condition but 


probably cannot eliminate it entirely. 


UR destinies and those of the De- 
partment of Defense are identical. 
More than ninety per cent of the indus- 
try’s business comes from this establish- 
ment. This makes us much more the 
than the 


political and economic factors. I suggest 


creatures masters of world 
to some of my industry confreres that 
they accept this fact and include it in 
their planning. Wishful thinking to the 
contrary destroys the flexibility of 
thought and deed so vital to conduct- 
ing a sound operation. 

I could enumerate another dozen re- 
sponsibilities of the aircraft industry: 
responsibility to labor, responsibility to 


capital investors, responsibility to small 
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The XB-46, an experimental high-speed bomber produced by Consolidated 
Vultee, is shown undergoing flight tests at Muroc AFB, Calif. (Air Force photo). 


business, responsibility to the commu- 
nity in which it resides, and responsi- 
bility for good planning, good manage- 
ment, and employee safety. 

But in my mind none of these is 
equal in importance to the responsibil- 
ity we share, in whatever part, for the 
Nation’s security. 

The problems we encounter daily at 
Convair-Fort Worth are largely those 
encountered by any other plant in the 
aircraft industry. I would like to discuss 
some of these problems and hope that 
they are typical in the industry—with 
no malice intended! 

A great many of our problems are 
shared in common with manufacturers 
of other types of merchandise. We have 
our union problems, including but not 
limited to negotiations, grievances, and 
strikes. 

We have problems in finance, in- 
volving progress payments, audits, 
vouchering, disallowances, and “is it 
reasonable?” and “is it necessary?” We 
argue with our contracting officers every 


day—and learn in so doing. 


E have daily problems in plant 

layout, machinery and machine- 
tool selections, acquisitions, operations, 
and maintenance. 

We have our share of administrative 
problems pertaining to systems and pro- 
cedures, personnel, organization, and 
communications. 

We are part of a multidivision cor- 
poration and as such have multiple daily 


relations with persons many miles re- 
moved from Forth Worth in matters 
of policy and operations. 

These problems are not unique to the 
aircraft business, but we do have prob- 
lems that are unique. 

For example, the design of our prod- 
ucts is inordinately complex because, as 
a general rule, complexity increases as 
performance increases. Apply that state- 
ment to the fact that, just since World 
War II, aircraft speeds have increased 
three times and airplane altitudes have 
doubled, and you will get a good idea 
of the complexity involved. 


E are continually pushing the fron- 
tiers of knowledge and know-how 
in an unusual number of areas. There are 
few inhibitions about trying new things 
or new ways. We place a premium on 
ingenuity and continuing improvement. 
Backing a design and release system 
of this nature with a production organi- 
zation dedicated to quality products, 
manufactured on schedule, and within 
budgeted costs is nice work—and you 
get it all the time! 

Change is ever present in end prod- 
uct, major assembly, installation, and 
letail. Handling changes expeditiously 
is a major challenge. Opportunities for 
costly mistakes abound. 

Organizationally, one is continually 
torn between the conflicting demands 
of a project system and a group sy stem 
because of the interplay between mul- 


tiple program demands. Convair has 
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eighty-nine programs in simultaneous 
execution at Fort Worth. 

Tooling, and by this I mean produc- 
tion tooling as distinct from general- 
purpose machine tooling, is unusually 
complex. Rate of change of design 
nearly always precludes the adoption of 
the type of tooling found in the automo- 
tive trades. A battle is continually rag- 
ing around the elements of initial cost 
versus generated production cost versus 
probable obsolescence factors. 

Another of the larger problems we 
face is one of timing. Our partners in 
air power maintain fairly big establish- 
ments themselves. They have their 
problems, too. As a result, it is occasion- 
ally difficult to secure timely decisions, 
authorities, and funding, to say noth- 
ing of Government-furnished aircraft 
equipment. 

Communication with our partners is 
also sometimes a headache. Timeliness 
and accuracy in communications are 
probiems at which both air-power part- 
ners ought to take a good long look, I 


feel. 


WOULD fail to mention one of our 

unique problems if I passed over con- 
trol of work-in-process inventory. If you 
multiply the number of pieces per air- 
plane to be controlled (184,000 in a 
B-36) by an indenture frequency of 7 
in many cases, and the product of this 
by scheduling and flow factors, and this 
product by a cost-control factor, and the 
whole by a quality-control factor, then 
you realize the magnitude of this 
problem. 

Then there is the problem of con 
ducting a manufacturing operation on 
the same premises simultaneously with 
an overhaul and modernization pro 
gram. Manufacturing and overhauling 
mix about as well as oil and water. Di- 
vergent skills, standards, planning, and 
procedures are involved. What is op 
timum in a manufacturing cycle, cost 
wise and timewise, is unusable in a 
maintenance-modernization cycl:. 

While our problems in the aircraft 
industry are tough, they can and are 
being solved—well solved. And in this 
I am sure I can speak for the industry. 

To illustrate what I mean, let me 
borrow again from Convair-Fort Worth 


experience, even though in so doing I 
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“Aviation is having its great- 
est effect in the balance of 
power of nations and the fac- 
tors of survival ...In America 
in recent years we have per- 
force spent an alarming amount 
of energy and thought and 
money on war. In this atomic 
age we find ourselves in the 
position, encountered so often 
through the ages, of having to 
rely on arms to maintain peace 
and to protect the way of life 
we believe in.” 





run the risk of being accused of a little 
bragging—Texas style. I am using this 
example to typify what each segment of 
the industry has been through, to one 
degree or another. 

In 1949 we had 15,000 employees at 
Fort Worth. By 1951 we had climbed 
to nearly 32,000. Today we are just 
below 18,000. 

During this period of expansion and 


contraction we delivered more than 200 


« B-36's; yet we 
SPAY 


the anticipated unit cost to the Govern- 


were 
able to reduce our man- 
hours from 350,000 per 
plane to 142,000, to 
improve quality con- 


tinually, and to reduce 


ment some 15 per cent despite increas- 
ing wage and material costs. 

Add to this the fact that during this 
period we processed so many changes 
that the first and last B-36’s have only 
twenty per cent of their parts in com 


mon. With all this, we delivered every 


B-36 on schedule during the past 21 
years. 

I recite these facts only to prove that 
the industry can do a job within ad 
verse parameters and within the scope 
of circumstances that exist. 

I know also that comparable per 
formances are being recorded in most 
aircraft plants today. I think the in- 
dustry is truly coming of age. 

What it takes to do this is a realistic 
appraisal of the framework in which 
we operate, a recognition of the fluidity 
with which we must do business, an 
acceptance of responsibility by labor, 
management, and capital, and a strong 
sense of enthusiasm and dedication on 
the part of all. 

These things will help us overcome 
some of the problems inherent in this 
highly interesting, ever-changing air 
craft industry. These things will help 
the American aircraft industry in its 
efforts to deliver the best military air 
craft to the armed forces, the best com 
mercial transports to the world’s air 
lines, and the best business and per 
sonal planes to companies and indi 
viduals. 

And this technological superiority in 
the air becomes increasingly important 
in this age of atomic and hydrogen 
bombs—in this otherwise enlightened 
age when certain nations respect noth 


ing but force. 


! | ‘HE reward of knowing that you- 
as a small part of this great industry 
—are helping to preserve the American 


way of life is a mighty fine one to carry 


in your heart. 





The B-36 intercontinental bomber, pride of the Strategic Air Command. 
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James L. Walsh Prize Essay Contest 







‘hom oficers and directors of the American Ordnance Association announce 





the annual James L. Walsh Prize Essay Contest for 1954. The cash prize 






of one thousand dollars was established last year in memory of the late Col. 






James L. Walsh, one of the founders of the Association and president from 








1947 to i952. 






@ All members of the Association who have not reached their thirtieth birth- 


day at the closing date for entries are eligible to enter the contest. The prize- 





winning essay will be published in OrpNance, and all essays submitted will be 






considered for publication. Authors of nonprize-winning essays will be paid 






the usual publication rates for articles published in Orpnance. The topic for 






the 1954 contest will be: 




















“Industrial Mobilization as a Vital Factor in National Defense” 


@ To be eligible, essays must be submitted on or before October 15, 1954. They 


must not exceed 3,000 words and must be typewritten, double-spaced, on paper 





approximately 84 by 11 inches. They must be submitted in triplicate, each copy 


complete in itself and firmly bound together. 


@ The name of the competitor must not appear on the essay. Instead, a nom 
de plume must be used. The name and address of the contestant must be typed 
on plain paper and inserted in a plain sealed envelope on the front of which 


his nom de plume must be written. 


@ Essays with identifying envelope must be mailed in a large sealed envelope 
marked “Walsh Prize Essay Contest,” to the Secretary, American Ordnance . 


Association, 708 Mills Building, Washington 6, D. C. 














Ordnance Away! 


With trucks, guns, and howitzers being dropped from aircraft 


im today’s airborne tactics, the demand for stronger, lighter 


equipment and better methods of aérial delivery must be met 


66 LOSE up, men, close up.” 
These were the words used 
repeatedly by Gen. Thomas 
(Stonewall) Jackson in his application 
of General Forrest’s homespun maxim 
concerning getting there first with the 
most. 

Jackson won his place in Valhalla 
with his masterful conduct of the Valley 
Campaigns during which “Old Jack” 
frequently demonstrated his ability to 
move large bodies of troops swiftly 
and to concentrate the fhrepower ol 


his grey clad Confederates at the 


*% 
crucial spot. 8 


Jackson, and later Guderian, 


many 5 


others clearly demonstrated that 


Rommel, Patton, and 
mobility and firepower are es 
sential keys to 

The 


force, the airborne division, is striving 


military success, 


Army's most mobile striking 


to use these keys to maximum advan 
tage but is confronted by a most seri 
ous obstacle. Airborne units have great 
strategic mobility and can be employed 
rapidly with maximum surprise and 
shock effect. 

However, once the parachutist tum 
bles from his airplane and must face 
the enemy, he finds himself hampered 
by the lack of heavy equipment. He 
has little battlefield or tactical mobility. 
He is 


heavy artillery until the ground link-up. 


denied the use of armor and 
The machines which produce mobility 
and firepower are weighty items; and 
when the parachute is the only con- 
veyance into an airhead, weight is a 
crucial factor. 


To overcome the lack of heavy equip 
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Capt. John C. Burney, Jr. 


ment and to give airborne units the 


fire support and ground mobility they 
sorely need, ordnance is taking to the 
air. How are heavy vehicles and guns 
placed in the airhead? What ordnance 
equipment can be delivered to the 
paratrooper? What is being done to 
further satisfy airborne’s needs? 

The answers to these questions reveal 
the capabilities and limitations of aérial 
delivery. An understanding of these 
capabilities and limitations will greatly 
facilitate the mutual codperation neces 
sary in the building of a power 
ful airborne fighting force. 

The effectiveness of airborne 
units has increased rapidly with 
each ordnance item that has be 
come airborne. Not long ago, 
small arms were the only weapons avail 
able to the parachutist. But because of 
the rapid development of cargo aircraft, 
heavy drop kits, and parachutes, he can 
now have antitank guns, light artillery, 
and trucks. 

However, equipment weighing more 
than seven tons is for the exclusive use 


What 


prevents the airborne soldier from hav 


of the groundbound soldier. 


ing the heavier guns and vehicles he 
requires? 


The airplane is the greatest limita 





Captain Burney has served as 
test officer in the Airborne 
Service Test Division of Board 
No. 1, Office, Chief of Army 
Field Forces, Fort Bragg, N.C. 
He has recently been reassigned 
to duty in the Far East 





tion to heavy drop capabilities. Cargo 
compartments must be kept to mini 
mum size, increased cargo weights 
mean reduced radii of action, and the 
requirement for prepared landing strips 
dictates parachute delivery. 

The glider having proved unsatis 
factory during World War II for land 
ing heavy equipment, the need for an 
airplane designed primarily for the 
parachute delivery of troops, weapons, 


and vehicles was apparent. The C-82 


and C-119 Flying Boxcars were the 
first aircraft constructed for this mis 
sion. The C-119 increased immeasur 


ably the capabilities of the airborne and 


is now our standard troop-carrier ait 


plane. 


HIS 


payload of over 1 3,00 


versatile aircraft can carry a 
pounds a dis 
tance of 1,000 miles and return empty 
without refueling. It can carry loads 
up to 20,000 pounds for shorter dis 
tances. From its 80- by 100-inch boxlike 
fuselage, equipment we ighing as much 
as 14,000 pounds can be dropped by 
parachute. 

Let’s observe the preparation and de 
livery by parachute of one of the largest 
airborne items—the ton truck 
ront 1s completing 


truc k. They 


drop platform 


That crew to our 
the rigging of the have 
placed it on a heavy 
and have attached four giant parachutes 
to suspension points on the truck. Shock 
frames are 


placed under the vehicle to absorb land 


pads and wooden crash 
ing forces. A crane will place the rigged 
load on the low-bed trailer fitted with 


wheel d conveyors. 


4] 











A 2',-ton truck rigged for parachute delivery from a C-119 Flying Boxcar. 
Note shock absorbers under chassis which hold wheels in suspension. 


Let’s go out to the airplane and see 


what preparations have been made 
there. 

The clamshell doors have been re- 
moved from the rear of the fuselage 
and wheeled conveyors have been placed 
on the floor of the cargo compartment. 
load 


ERE The 


trailer will be backed to the rear 


comes the now. 
of the fuselage, and the load will be 
winched into the airplane over the con 
veyors. While the aérial delivery people 
are lashing the load to the tiedown fit- 
tings, we'll get into our parachutes so 
that we can go along and watch the 
drop. . . 

There’s the drop zone and the “T” 
which marks the desired landing area. 
To initiate the extraction of the load, 
the pilot will release a shot bag which 
will draw out a small pilot parachute. 

There goes the pilot parachute now! 
It draws out a 15-foot extraction para- 
chute which pulls the load from the 
cargo compartment so quickly that the 
wheels of the conveyors “sing.” 

As the truck leaves the airplane, the 


pull of the extraction parachute is trans- 
ferred from the load to the main para- 
chutes, and you can see now the pic- 
turesque deployment of the four 100- 
foot canopies. 

A disconnect is used to separate the 
parachutes from the load upon landing 
to prevent the wind from overturning 
or dragging the truck. 

Now that 


drop from start to finish, you can easily 


you have observed the 
realize how much work and special 
equipment are required to deliver heavy 
vehicles and weapons into an airhead. 
The first piece of heavy drop equip- 
ment mentioned in the parachute de- 
livery of the 2-ton truck, the heavy 
drop platform, consists primarily of a 
wooden framework to which the item 
to be dropped is lashed. Platforms of 
three lengths—eleven, fifteen, and 
twenty-two feet—are currently in use. 
A heavy drop kit consists of one of 
the three platforms plus all other items, 
except the parachutes, used in aérial 
delivery. These items include crash 
frames, shock pads, lashings, and dis- 
connects. One heavy drop kit has been 


View from inside a C-119 as the pilot parachute whisks a jeep from the cargo 
compartment in a “heavy drop.” Main parachute can be seen atop the vehicle. 





developed for each vehicle and weapon 
which can now be delivered by para- 
chute. 

There are kits for the 4-, 
2Y,-ton trucks, the M55 multiple ma- 
chine-gun mount, the 40-mm. antiair- 
craft gun, the 57- and 76-mm. antitank 
guns, the 105-mm. howitzer, and the 


*%,-. and 


M29 cargo carrier. 

These kits vary in weight from 810 
pounds for the 4-ton truck kit to 2,800 
pounds for the 24-ton truck kit. These 
are large weight penalties when an air 
plane is the carrier. 

Airborne troops use a 6,000-pound- 
capacity load-bearing platform to drop 
much of their lighter equipment as well 
III, and V supplies. This 


platform differs from the heavy drop 


as Class I, 


kits in that the parachute is attached 
to the platform rather than to the ve- 
hicle or weapon. 

The platform can be loaded to 10,000 
pounds under combat conditions and, 
I,100 


with its weighs 


pounds. With this versatile apparatus, 


com ponent S, 


cargo trailers, water trailers, ammuni- 
tion trailers, and pack howitzers are 
dropped to assault troops. 

The standard parachute used with 
the load-bearing platform as well as 
with the heavy drop kits is the G-11A, 
our largest cargo parachute. Its canopy 
is 100 feet in diameter, and the weight 
of the entire assembly is 250 pounds— 


another costly weight penalty. 


Nasal G-11A can be loaded to 3,500 
pounds, and therefore the number 
employed with any vehicle or weapon 
is determined by the gross weight of the 
load. 
Our parachute system is reliable, but 
a relatively small mechanism connect- 
ing the parachute to the load is not as 
infallible. Our standard disconnects 
frequently fail, and much equipment is 
damaged by being overturned by billow- 
ing canopies on windy days. The 45- 
pound multifinger disconnect frequently 
damages vehicles because, when actu- 
ated, it comes crashing down upon the 
load instead of being carried off by the 
released parachutes as would a preperly 
designed disconnect. At present the dis- 
connect is the weakest link in the heavy- 
drop sequence. 


With the airplanes available today, 











our standard heavy drop system pro- 
vides the only method of delivering 
weighty equipment to assault airborne 
troops. To land equipment by airplane 
would be preferable, but combat com- 
manders cannot plan on capturing un- 
damaged airfields. Landing zones and 
strips are not required for parachute 
drops, for the technique permits accu 
rate delivery in any type of terrain. 
By the use of recently developed 
equipment and jump techniques, troop- 
ers now can jump from the same air- 
plane which drops equipment and can 
occupy previously left 


cargo space 





Poms 


from the payload of a C-119 when 
heavier items are delivered by para- 
chute. 

Heavy drop techniques are costly in 
time as well as in weight. Four experi- 
enced men require almost half a day 
to prepare one 2'4-ton truck for para- 
chute delivery. The man-hours required 
to rig the hundreds of trucks and guns 
that would be dropped in a large-scale 
airborne operation constitute a bottle- 
neck to staff planners. 

And when the equipment reaches the 
airhead, where every lost moment costs 


lives, the derigging of loads by combat 


This new platform is load-bearing; 
the suspension slings of the parachute 
are attached to the platform rather than 
to the load. Therefore, one platform 
will be required for each weight class 
rather than one kit for each item of 
equipment. This added flexibility will 
greatly simplify the preparation for air 


borne operations. 


IR-BAG platforms should soon be 
available. A  3,500-pound-capacity 
stressed platform has been dropped with 
encouraging results, a 7,000-pound plat 


form is undergoing engineering tests, 


Viewed from outside, the jeep looks like this as it leaves the C-119 under the pull of the pilot parachute to begin its long drop. 


empty. Thus, maximum utilization can 
be made of each valuable airplane. 
Vehicle drivers and gun crews can 
jump immediately after their equip- 
ment and not risk separation from their 
trucks and weapons by traveling to the 
drop zone in different airplanes. 
Thanks to an airplane designed for 
heavy drop, reliable parachutes, and 
newly perfected techniques, we do have 
an effective method for supplying 
trucks, howitzers, and antitank guns to 


the airborne soldier. 


HEREAS the current aérial deliv 
ery method is adequate, there are 
several disadvantages which must be 
eliminated. The greatest disadvantage 
pertains to economy, for the parachute 
Each 


G-11A parachute steals 250 pounds from 
I 


is a most inefficient apparatus. 
the payload of an airplane. Heavy drop 
kits, conveyors, and chain-type tiedown 
devices add heavily to the weight 
penalty. The use of all this equipment 


subtracts approximately 4,000 pounds 
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troops consumes much precious time. 

Loads are frequently damaged by 
unusually severe landing shocks or as 
a result of being overturned by para- 
chutes attached to faulty disconnects; 
and the higher the wind, the greater 
is the percentage of equipment dam- 
aged. Moderately high winds could 
easily convince a commander to post- 
pone or cancel an airborne operation. 

In spite of these disadvantages, the 
future is encouraging for airborne pro- 
ponents. Numerous developments in 
aérial delivery techniques show great 
promise. 

New equipment which will make the 
present heavy drop system more effec- 
tive is rapidly coming into being. The 
simple heavy drop platform may soon 
be replaced by a new type of platform 
fitted with air bags which are inflated 
during descent. Upon landing, the air 
within the bags is metered out, cush 
ioning landing forces. Little damage to 
vehicles and weapons should occur with 


the air-bag type platform. 


and a 16,000-pound platform is in the 
design stage. 

Equipment used with the platforms 
is constantly undergoing improvement, 
A new type of padding which will pro 
vide better protection for valuable equip 
ment has recently been developed. Au 
tomatic restraint and release devices 
which will simplify and hasten the ex 
traction of loads from cargo compart 
ments are nearing perfection. 

The requirement for a reliable dis 
connect has been constantly stressed, 
and designers should soon complete 
work on models that will make present 
disconnects appear primitive in com 
parison. 

Experiments are being conducted ip 
the use of multiple parachutes of 64 
foot diameter to replace the 100-foot 
parachute. This arrangement provides 
greater stability during descent and will 
reduce damages sustained during over 
turnings caused by oscillation. 
devices, 


Improvements in tiedow n 


pathfinder aids, and many other of the 
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scores of tools used to carry and drop 
heavy equipment are uniting to supply 
the paratrooper with more and more 
heavy weapons. 

Additional vehicles and weapons are 
becoming airborne with the develop- 
ment of each new cargo airplane. The 
C-124 Globemaster can easily carry the 
M41 tank—a weight of over 50,000 
pounds. 

A heavy drop system for the C-124 
has been devised, and the results of 
initial tests have been most encourag- 
ing. Forty thousand pounds of equip- 
ment have been delivered by parachute 
in several seconds. Equipment is loaded 
on three platforms, which travel on 
tracks mounted to the floor of the 
cargo compartment. As much as 18,000 
pounds can be loaded on any platform. 

Over the drop zone, a chain drive 
pulls the platforms to the rear of the 
cargo compartment where they fall 
through the loading well. With this 
system, a howitzer, its prime mover, 
and thousands of pounds of ammuni- 
tion can be delivered into an area ap 
proximately 300 yards in diameter by 
one airplane. 

Lockheed is constructing an airplane 

the C-130—which should prove very 
satisfactory for heavy air drop. The C- 
30 should permit the parachute deliv- 
ery of larger and heavier vehicles and 
weapons, and the paratrooper should be 
able to have in the airhead ordnance 
equipment weighing at least 20,000 
pounds. Each step forward in the de- 
velopment of cargo airplanes means a 


more potent airborne striking force. 


()v® Army is not relying solely on 
parachute delivery to place heavy 
equipment in an airhead. Since the 
glider proved unsatisfactory, efforts have 
been made to develop an effective as 
sault airplane which can land and take 
off using rough, unprepared fields. The 
C-122, a converted glider, proved un- 
satisfactory. Designers then turned to 
the CG-20 glider, added engines, and 
finally produced an assault airplane— 
the C-123—which performed well dur 
ing flight tests. 
The C-123 was designed to carry 
16,000 pounds a distance of 1,500 miles 
and return empty without refueling. 


Fairchild was recently awarded a con- 
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tract to construct this assault airplane, 
but the C-123 has to undergo service 
tests before it can be considered satis- 
factory for use in airborne operations. 

The helicopter is another type of air- 
craft which shows great promise. With 
the helicopter, no weight penalties are 
incurred by the use of parachutes and 
heavy drop kits; time-consuming rig- 
ging operations will no longer be re- 
quired; and no equipment should be 
damaged by rough landings. 

But the helicopter is not yet the solu- 
tion to the heavy drop problem. Pay- 
loads are too small, ranges are too 
short, and the helicopter is too vulner- 
able to enemy fire. Although emphasis 
is being placed on the development of 
a more efficient means of aérial de- 
livery, it appears that the parachute is 
here for a lengthy stay. 


The development of more efficient 





“In the production of new 
weapons and vehicles, ord- 
nance developmental agencies 
should constantly bear in mind 
the requirements of airborne 
troops and the limitations of 
parachute delivery.” 





means of aérial delivery and the stand- 
ardization of equipment that can be 
used by the paratrooper as well as by 
groundbound troops deserves strong 
emphasis, for airborne warfare will be 
an essential part of any future war. 

The trend is toward increasing the 
mobility of our combat units. Swiftly 
moving, hard-striking combat teams— 
armor and airborne—are required to 
defeat a numerically superior enemy. 
The use of atomic weapons will in- 
crease this requirement, for highly mo- 
bile troops are the least vulnerable to 
atomic attack and are best suited to 
exploit our use of an atomic blast. A 
German appraisal of the future value 
of airborne troops states: 

“Future wars offer far-reaching pos- 
sibilities for the employment cf air- 
borne operations .. . At the beginning 
of World War II the strategic employ- 
ment of armor completely changed the 
concept of warfare carried over from 
World War I; it is quite conceivable 


that, at the beginning of a future war, 














the employment of large airborne units 
will play a similar réle.” 

To give airborne units the increased 
mobility and firepower they require, 
ordnance must play a vital part. Heavy 
drop capabilities are steadily expanding, 
thereby increasing the weights and di- 
mensions of vehicles and weapons that 
can be delivered by parachute. 

Ordnance must do its utmost to de- 
crease the weights of standard equip- 
ment so that airborne troops in combat 
will not suffer from a lack of the proper 
weapons. As many ordnance items as 
possible must be capable of being de- 
livered into an airhead. 

In the production of new weapons 
and vehicles, ordnance developmental 
agencies should constantly bear in mind 
the requirements of airborne troops and 
the limitations of parachute delivery. 
Not only weights and dimensions must 
be considered but also tiedown points, 
parachute suspension facilities, and rug- 
gedness to sustain landing shocks. 

The needs of the parachutist are 
pressing, and only by a thorough un- 
derstanding of his problems can Army 
Ordnance give him added firepower 


and tactical mobility. 


XHE maximum codperation and co 

ordination between ordnance de- 
velopment agencies, service testing units, 
and the using troops are mandatory. 
Knowledge of the techniques and 
equipment used in parachute delivery, 
advantages and disadvantages of the 
present heavy drop system, and future 
developments which will increase heavy 
drop capabilities will do much to in- 
crease mutual understanding. 

Today's paratrooper is plagued by 
limitations in weight and size. Much 
of his aérial delivery equipment re 
quires refinement. But the future is 
bright—improved heavy drop _plat- 
forms, disconnects, restraint and release 
devices, cargo airplanes, assault air 
planes, and helicopters are periodically 
making their ‘appearance. As Colonel 
Cornett stated in the December 1945 
issue of the Military Review: 

“The future is open. The means are 
at our hands. We can move corps and 
armies with their weapons by air, and 
by air we can support them. All that 


remains is to determine to do so.” 
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The New Look in Missiles 


NUMBER of new missiles were 
recently revealed to the public as 
hey approached operational status 
—Corporal, Honest John, Sparrow, 
and Viking have joined Nike in our 
arsenal of missiles. One can infer from 
the many years it has taken to perfect 


the that 


“birds” exist in various stages of de- 


publicized weapons many 
velopment to make up a complete 
weapons family in this category. 

As there can be no all-purpose mis- 
sile any more than an all-purpose gun, 
we can expect air-to-air, air-to-surface, 
surface-to-air, and surface-to-surface 
missiles of various ranges and effective- 
ness, many with nuclear warheads, to 
enhance our fighting capabilities. All 
sensible citizens will appreciate that in- 
formation on missiles will always be 
meager to make countermeasures difh- 


cult. 


HE most impressive missile for size 

is the Army’s towering Corporal, in 
production by Firestone Tire & Rub- 
ber Company and Gilfillan Brothers, 
Inc., after many years of experimental 
work at the 
Technology’s Jet Propulsion Laboratory 
and the Army Ordnance White Sands 


California Institute of 


Proving Ground. 

Corporal appears to be considerably 
larger than Nike and carries an atomic 
or high-explosive warhead. The com- 
plete system consists of the missile and 
mobile launcher and guidance equip- 
ment that give the field commander 
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considerable flexibility in placement. 
A powerful rocket motor drives the 


missile along a ballistic trajectory at 


several times the speed of sound 
giving a range “far beyond the 
280-mm. gun or the Honest John 


rocket.” 

As the small end of the scale the 
Navy’s Bureau of Aéronautics air-to- 
air guided missile system, Sparrow I, 
has been announced, It has been under 
development by Sperry Gyroscope Com- 
pany since 1947 and is in production 
at the Sperry Farragut Corporation, a 
special Navy facility in Bristol, Tenn. 
Douglas Aircraft Company is handling 
the development and production of the 
airframe elements, and, as in all mis- 
sile production, a host of subcontractors 
are making parts. 

Few details are released, but the ap- 
proximate size and the configuration 
are shown in the accompanying photo- 
graph of the missiles under the wing 
of a Navy night-fighter aircraft. The 
Sparrow is rocket-powered and fully 
maneuverable at supersonic speeds, and 
the over-all system permits accurate 
control when the missile is fired from 
high-speed jet aircraft. 

Honest John is an “unguided mis- 
sile” or free-flight rocket for use as a 
front-line Army Ordnance weapon wo 
complement medium or long-range ar- 
tillery in tactical close support. It is 
capable of carrying either an atomic or 
high-explosive warhead. 

Although the rocket weighs several 
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tons, the self-propelled launching equip 


ment is so light and fire control so sim 
ple that the system has greater battle 
field mobility than conventional artil 
lery. The high-capacity head can be 
loaded with standard explosives equiva 
lent to the destructive effect of hun 


dreds of artillery shells. 


HE rocket assembly consists of war- 

head, rocket motor, and fin sections. 
It is so designed that the major parts are 
shipped assembled from the factory, and 
the warhead and fins attached in the 
field near the firing site to which it is 
moved rapidly on a -self-propelled 
launcher. Honest John is aimed and 
fired like an artillery piece. 
May 
1950 and put into full-scale produc 


After 


This rocket was conceived in 


tion early in 1953. testing at 
White Sands Proving Ground, Douglas 
Aircraft Corporation prepared the de 
signs and is manufacturing this weapon 
under Army Ordnance specifications. 

Viking is actually a research vehicle 
rather than a combat weapon, but its 
performance indicates the capabilities 
of missiles. It is a 7'4-ton, 40-foot mis 
sile that has attained an altitude of 125 
miles, traveling up to 4,000-plus miles 
an hour under the 20,c00-pound thrust 
of a liquid alcohol-oxygen engine dé 
signed by Reo Motors, Inc. Glenn Mar 
tin developed and is producing four 
teen Vikings for the Naval Research 
Laboratory for exploration of the upper 


atmosphere. 









Above, the Army's surface-to-surface guided missile, the Corporal, is shown on its 
tactical transporter-erector at White Sands Proving Ground, N. Mex. (Army photo). 
Left, Viking rocket No. 10, designed and built for the Navy by the Glenn L. Martin 
Company, is prepared for launching at White Sands. This rocket is used primarily for 
high-altitude research. Below, Honest John, the Army’s new free-flight artillery rocket 


is maneuvered into firing position on its special tactical transporter-launcher during 
recent White Sands tests (Army photo). It is aimed and fired like an artillery piece. 





Above, the new Sperry Sparrow air-to-air guided missiles, hung on wing racks of 
the Navy’s twin-jet night fighter, the F3D Skynight. Electronically guided toward their 
targets, the missiles travel at supersonic speeds when launched (Navy photo). Right, 
towering high above the ground, a Corpora! stands in firing position while its tactical 
erector is returned to traveling position on the transporter (Army photo). Below, 
with a burst of flame, the Honest John takes off during a test flight of the new artil- 
lery rocket held at White Sands. It is designed for tactical close support (Army photo). 
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Above, crewmen inspect the Corporal from the mobile, cranelike servicer while the missile rests on its launcher prepara- 


tory to firing. Below, the Honest John takes off from a test launcher at White Sands Proving Ground (Army photos). 

















Steel Cartridge Cases 


The Federal Cartridge Corporation has successfully utilized 


postwar knou ledge to meet and solve problems of manufacturing 


caliber .45 steel ammunition cases at Twin Cites Arsenal 


URING the early part of World 

War II it was apparent to 

the Ordnance Department that 
there was not sufficient copper for use 
in small-arms ammunition cases if the 
war was to be of long duration. Efforts 
were therefore made to substitute a 
low-carbon steel for brass in cartridge 
cases. 

This work was pioneered by Frank- 
ford Arsenal and later much of the 
experimental work was assigned to 
other small-arms plants. The further 
development and the manufacture of 
the caliber .45 steel case was given to 
the Chrysler Corporation. Its Evans- 
ville, Ind., plant was set up to mass 
produce caliber .45 cartridges with steel 
cases. 

This effort was very successful, and 
soon Chrysler was producing the bulk 
of the caliber .45 cartridges used in 
World War II with steel cases. After 
the war, the Evansville plant was dis- 
mantled, but some of the machinery 
and other equipment was retained by 
the Ordnance Corps of the Army. 


FTER World War II some caliber 
-45 steel-cased ammunition was made 
at Frankford; however, in the last part 
of 1952 Army Ordnance decided that 
other facilities should be set up for the 
manufacture of this ammunition. 
Among these facilities was Twin 
Cities Arsenal, whose contractor-oper- 
ator was Federal Cartridge Corpora- 
tion. Again the reason for setting up a 
plant to make cases from steel was the 
possible shortage of brass if an all-out 


war should come about, as well as to 


July-August 1954 


William N. King 





Mr. King is technical director 
for Federal Cartridge Corpora- 
tion at the Anoka Plant and 
Twin Cities Arsenal. He also 
serves as a member of the 
Ordnance Integration Com- 
mittee and of the Steel Car- 
tridge Case Committee of 
the American Ordnance As- 
sociation. 





develop, bring up to date, and maintain 
the know-how for the manufacture of 
steel cases. 

Some of the production equipment 
was available from Ordnance Corps 
stocks; however, all the heat treating, 
plating, phosphating, and the balance of 
the production equipment had to be 
procured by Federal Cartridge Cor- 
poration. Due to the shortage of caliber 
.45 machinery, Federal Cartridge Cor- 
poration had to substitute other ma- 
chinery, mainly caliber .30, and retool 
these machines so that a line could be 
established to manufacture the caliber 
.45 steel case. 

Moreover, the machinery received 
from the Ordnance Corps had to be 
cleaned, repaired, have missing parts re 
placed, and be tcoled and adjusted be 
fore it could be used. These were con- 
siderable tasks and required some time 
to carry out, 

Enough of this equipment was avail- 
able, except for plating, by May 1953 
so that pilot-plant production could be 
started. The majority of the tools used 


to date by Twin Cities Arsenal have 


been tools left over from the Chrysler 
operation. 

The method of manufacture of the 
caliber .45 steel case is similar to that 
used for making the brass case. The 
first step is to form the cup from strip 
steel—an operation performed on a 
double-action press which punches and 
forms five cups per stroke. Consider- 
able difficulty was at first experienced in 
this operation which was traced to im 
proper lubrication and to the fact that 
the steel strip had such a smooth finish 
that it would not hold the lubricant. 

Die life was short, and considerable 
trouble was experienced with scratched 
cups. However, by the use of magnets 
and a settling tank to allow small chips 
of steel to settle out of the « upping solu 
tion and by the adoption of a lubricant 
which would wet and stick to the strip, 
much of the cupping difficulties were 


subsequently eliminated. 


VENTUALLY it was possible to 
use either steel dies or combination 
steel and carbide dies in this operation. 
After the cups are formed from the 
strip steel they are washed with an 
alkaline solution to remove the lubri- 
cant used in the cupping process. The 
cups are then visually inspected to re 
move those with defects either from 
cupping, such as scratches, or those with 
defects arising out of the steel strip 
itself, such as scratches, surface lamina 
tions, inclusions, etc. 
The next operation is one ol the 
most important as far as a successful 
steel case is concerned; namely the an 


nealing of the cups. At Twin Cities 
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Arsenal this is accomplished by passing 
the cups through a controlled-atmos- 
phere, belt-type, electrically heated Lind- 
berg or Sunbeam furnace. The tem- 
peratures used are 1,320 degrees 
Fahrenheit in the first zone and 1,400 
degrees Fahrenheit in the second zone. 
The cups are heated in the furnace for 
thirty minutes. 

The next operation that Federal Car- 
Corporation performs varies 
somewhat that 
Chrysler. During the Chrysler opera- 


tions the cups and the components at 


tridge 


from performed by 


the various draws were coated with a 
thin immersion-type copper coating as 


a drawing aid. 


N place of the copper coat as a 

drawing aid the Federal Cartridge 
Corporation uses a phosphate film plus 
a soap coat which has the following ad 
vantages over the copper film: (1) bet- 
ter protection from rusting of the com- 
ponents during storage between the 
operations, (2) better tool life, and (3) 
easier removal at the end of the opera- 
tion. This phosphating is done by a 
Sievens automatic phosphating unit. 
The components are phosphated after 
each draw. 

Next the phosphated cups are given 
the first draw. On the draw operations, 
carbide insert dies and highly polished 
steel punches are used. A dilute soap 
solution is pumped over the com- 
ponents to act as a coolant. The pro- 
duction rate on all the draws is exactly 
the same for steel cases as it is for brass. 

After the first draw, the components 
are washed in an alkaline solution, 
phosphated, and then are ready for the 
second draw. 

The second draw is similar to the 
first in that the same type of machine, 
as well as tooling, is used. These presses 
are the duplex type, and one operator 
handles 


produces about 400 components a min- 


one machine. Each machine 


ute. 
After 


ponents are washed to remove the draw- 


the second draw the com- 
ing solution and then are given a 
normalizing heat treatment. This oper- 
ation is done on a Lindberg electrically 
heated, belt-type, controlled-atmosphere 
furnace. 


The temperatures used are 1,600 de 
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The accompanying article 
describes the work performed 
with outstanding success at the 
Twin Cities Arsenal in a field 
of ordnance operations where 
skill, experience, and manage- 
ment in high degree are essen- 
tial. 

The steel cartridge case for 
small-arms ammunition, as 
shown in this article, has come 
of age, but not without the ap- 
plication of know-how based 
on the best of engineering 
techniques and facilities. 

What Mr. King has written 
here describes a major con- 
tribution to American ord- 
nance progress. 

Federal Cartridge Corpora- 
tion, under the presidency of 
Charles L. Horn, undertook 
the operation of Twin Cities 
Arsenal during the Second 
World War. Mr. Horn 
brought to the assignment his 
own long and successful ex- 
perience as head of that com- 
pany and applied it without 
stint or limit during that con- 
flict and again during the 
Korean War. 

Thus this article is a factual 
record of an achievement by 
an individual and an organi- 
zation which indicates the im- 
portant place both hold in the 
modern structure of our na- 
tional defense. Both will be 
accorded a deep measure of 
appreciation —Tue Epirors. 











grees Fahrenheit in the first zone and 
1,725 degrees in the second zone. The 


components are in the furnace for 
thirty minutes. This furnace has a cool- 
ing chamber so that the components 
may be cooled below the discoloration 
point before they leave the nonscaling 
atmosphere. 


Next the components are phosphated 


and then are ready for the final or third 


draw. As in the other draws, the com- 
ponents are automatically fed into a 
Bliss No. 304 


four components 


tooled press 


specially 


which draws per 
stroke. Again a soap solution is used as 
a coolant. The drawing tools are simi- 


lar to those mentioned previously, 





After washing the drawing solution 
from the components and drying them, 
they are ready for the first trim. In this 
operation a small automatic-type lathe 
trims off the excess material from the 
mouth, or open end, of the case. This 
operation trims all the cases to the same 
length and gives each case a square 
mouth. 

From this operation the components 
go to the heading operation where the 
pocket for the primer is formed, the 
identification stamps are imbedded in 
the head of the case, and the inside of 
the case is given its final shape. This 
operation is carried out on a horizontal, 
toggle-type, double-action press. 

In the Chrysler procedure, this opera- 
tion was divided into two parts; the 
first, pocketing, which partially formed 
the head, and the second, heading, 
which completed the operation. 

However, Federal Cartridge Corpora- 
tion has found that these two operations 
can be combined and thus eliminate 
one operation and cut the number of 
machines necessary in half. This change 
has resulted in considerable cost sav- 
ings in the manufacture of steel cases. 

The formation of the extractor groove 
is the next operation. In this operation, 
which is done on a small, automatically 
fed, specially tooled lathe, the final ex- 
ternal dimensions of the head of the 
case are completed. 

Some difficulty has been experienced 
in obtaining normal tool life on the 
cutting tools. However, this has been 
largely overcome by cooling the tool 
with a jet of air and by getting the 
proper relationship between spindle 
speed and rate of cut and by using a 


special steel for the form tool. 


HE next operation is known as the 
final trim. Here a machine trims the 
mouth end of to hold the 
length of the cases to very close toler- 


the case 


ances. 

After the the 
primer pocket is veated so that the 
flame and hot gases from the primer 


cases are trimmed, 


upon firing can ignite the smokeless 
powder. With the brass case, this opera- 
tion is combined with primer insert, 
but this cannot be done with the steel 
case as the punching of the vent hole 


would leave bare steel exposed. 
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This might cause rusting at this 
point, and it is conceivable under ex- 
treme conditions that this rusting might 
fill the vent hole and cause difficulty in 
ignition of the smokeless powder. It 
might also cause a hangfire or misfire, 
both of which are very serious defects, 
and every precaution must be taken 
during the manufacture of ammunition 
to prevent them. 

One of the difficulties experienced by 
all who have manufactured caliber .45 
steel cases has been the splitting of 
is fired. This 
trouble has been particularly noticeable 
when the rounds are fired in the M3 


cases when the round 


submachine gun. 


HE nature of this gun requires that 

it have a comparatively large diam- 
eter chamber which does not fully sup- 
port the cartridge case. Therefore, the 
cartridge case must expand considerably 
when fired. 

These splits, when they occur near 
the head of the case, are particularly 
objectionable. To eliminate this highly 
objectionable defect, Federal Cartridge 
Corporation has found that a stress 
relief anneal on the finished case is 
necessary. 

This operation is carried out by pass- 
ing the cases through a Sunbeam elec- 


trically heated, atmosphere-controlled, 





Lindberg controlled-atmosphere heat-treating furnace used at Twin Cities Arsenal. 


belt-type furnace. The 


used is 1,250 degrees Fahrenheit, and 


temperature 


the total time ir the furnace is only 6 
minutes. 

This short time exposure is adequate 
to remove any stress which may have 
developed in the material during its 
final operations and also results in a 
very tough and ductile case. It does not 
interfere with the extraction of the fired 
case, 

The final operation on the steel case 
is the plating. Steel cases, unlike brass, 
need some type of coating to prevent 
rusting. The standard protective finish 
for most small-arms ammunition is 
zinc, electrically plated on the case, fol- 
lowed by a supplementary chromate 
treatment to give added rust resistance. 


Stevens automatic phosphating unit used in making caliber 45 steel components. 
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Small cases, such as the caliber .45, 
are most conveniently plated in auto 
matic plating units. These large units 
automatically clean and barrel-plate the 
cases. After plating, the cases are fed 
into a second machine which puts the 
chromate finish on the cases and rinses 
and dries them. 

This briefly summarizes the process 
of manufacture of the steel caliber .45 
case. The manufacture of the bullet, 
the priming of the steel cases, the load- 
ing with smokeless powder, the gaging, 
and the final visual inspection are the 
same as for the conventional brass cases, 
using conventional machines. 
here that 


It should be mentioned 


throughout the manufacture of the 
steel caliber .45 case a very important 
réle is played by the process inspection 
department. At each step in the manu 
facture of the case, process inspectors 
numerous 


carefully components 


gage 
to insure that they meet the tolerances 


set up for that particular operation. 


IAL-TYPI 


accurately as two-tenths of a thou 


gages that measure as 


sandth of an inch, plug gages, snap 
gages, in short, all the various types of 
gages normally used in holding metal 
components to close tolerances are em 
ployed. 

The informatior gained by the proc 
ess inspectors is carefully plotted on 
quality-control charts which give at a 
glance the quality of components be ing 
produced at any one time by any one 
machine. This information is very use 
ful to the production and inspection di 
visions, as it permits production of unl 
form components on a mass produc tion 


basis. 
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Periodically, samples of cases are 
taken after venting and are primed, 
loaded, and fired in the prescribed test 
weapons to see that the case quality is 
such that it will not cause excess firing 
defects. A similar test is made on each 
lot of cases after they return from the 
plating operation. 

It might be mentioned that to date all 
the plating has been done by a local 
commercial plater; however, eventually 
it is expected that Federal Cartridge 
Corporation will have the equipment 
to do its own plating and to do the 
chromate dip. 

Finally, after a lot of cases is loaded, 
gaged, and given a final visual inspec- 
tion, a third sample of ammunition is 
tested to be sure that the quality is up 
to standard. After this test, if the am 
munition satisfies the contractor as far 
as the quality is concerned, the lot is 
submitted to the Ordnance Corps for 
evaluation, final grading, and accept- 
ance. 

After the ammunition is accepted, it 
is packed according to the type of pack- 
ing ordered by the Ordnance Corps 


under its supervision. 


ROBABLY the most serious difh- 

culty in producing steel cases is that 
of obtaining uniform steel. This difh- 
culty is usually manifest in metal- 
lurgical properties, such as laminations, 
improper anneal, inclusions, scratches, 
etc., but also sometimes involves excess 
variations in thickness or in lack of uni 
formity of thickness of the strip. Defec 
tive ammunition from the above causes 
is very difficult to remove by visual ex 


amination. 


Another difficulty experienced in set- 
ting up to run steel-cased caliber .45 
cartridges was the determination of the 
proper and the proper 
time intervals for the heat treatments. 

While the data on these operations 


were available from the Chrysler pro- 


temperatures 


cedures, different furnaces were used 
from those at Twin Cities Arsenal, and, 
consequently, the equivalent tempera- 
tures and time intervals in the furnace 
had to be determined experimentally. 
This required considerable work, and 
many sample lots of ammunition had 
to be made up and test-fired in order to 
determine when the proper annealing 
temperatures and time intervals had 
been reached. 

In addition, along with all these test 
runs, samples were given a complete 
metallurgical examination which also 
was quite a time-consuming task. In 
spite of all these difficulties, scheduled 
production of the caliber .45 steel-cased 
ammunition was started in September 
1953, and in each succeeding month 
the production schedule has been met. 

The quality of the ammunition has 
steadily improved from twenty per cent 
Grade A in October 1953 to ninety per 
cent in December 1953. Actually Fed- 
eral Cartridge Corporation is now four 
months ahead of 
scheduled month of caliber .45  steel- 


its promised first 


cased ammunition production at Twin 
Cities Arsenal. 

Ot significance also is the fact that 
since World War II the percentage of 
split cases permitted has been reduced 
about one-third; consequently, the qual- 
ity level of the ammunition had to be 


increased to meet these new specifica- 


tions. This improvement in quality was 
largely obtained by getting the proper 
heat treatments at the various stages, 
plus careful inspection at all stages of 
manufacture. 

Based on the Chrysler experience of 
World War II and the present experi- 
ence of Twin Cities Arsenal, there is 
little doubt that caliber .45 steel cases 
can be produced in any volume re- 
quired by the Ordnance Corps, pro- 
vided sufficient time is given an arsenal 
to secure the necessary equipment and 
provided an adequate supply of uni- 
form steel is made available. 

HE present Twin Cities Arsenal 

equipment is set up in such a man- 
ner that either brass or steel components 
may be processed. It is interesting to 
note that it is possible to produce satis 
factory brass components with practi- 
cally the same tooling as for steel. 

At present it appears that when our 
caliber .45 steel equipment is completely 
set up, and if substantial quantities of 
caliber .45 steel ammunition are pro- 
duced, the cost of steel-cased ammuni- 
tion will be no higher than that of 
brass cases. 

In conclusion, it is felt that Federal 
Cartridge Corporation at Twin Cities 
Arsenal has brought the Chrysler Cor- 
poration World War II method for the 
manufacture of caliber .45 steel cases 
up to date by taking advantage of the 
newer drawing aids developed since 
World War II and by improving the 
technique and know-how of manufac 
turing caliber .45 steel cases so that the 
higher quality levels of the Ordnance 


Corps specification can be met. 


Eight successive steps in the manufacture of caliber .45 steel cartridge cases are shown left to right: cup, first, second, 
and third draws, first trim, head turn, final turn, and at far right, the final product loaded and ready for delivery. 
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School was tough, demanding, 


the high caliber of officers for 


66 LL officers of the Ordnance 


Department, whether de- 

tailed or assigned, will take 
the prescribed 2-year course at the Ord- 
nance School.” So stated a 1920 policy 
of the Ordnance Department, United 
States Army. 

In the 1920's, Regular Army officers 
were urged by a casual War Depart 
ment circular to apply for a 4-year 
detail in the Ordnance Department. If 
successful in obtaining such a detail, 
the fortunate officer would receive two 
years of schooling, one year of graduate 
work at the Massachusetts Institute of 
one year ol 


Tec hnol ey, followed by 


Watertown 


industrial training at the 


Arsenal. 


sae YN of an extension of West Point 

or college training at Government 
expense was unbelievable. The thought 
of two years of study on a leisurely ba 
sis, with extracurricular activities, elec 
military formations, 


tive courses, no 


and a college atmosphere, leading to 
the award of a higher degree, was ir 
resistible. Those of us who were inter- 
ested and had the qualifications applied 
by the dozens. We were accepted singly 


and selectively. 


Months later, the letter of notifica 
tion of selection came from the Per 
sonnel Officer, Office of the Chief of 


Ordnance, in Washington. It gave out 
with the long-awaited information and 
assignment: Watertown Arsenal, Wa 
Mass., Ord 


nance School as a student, reporting 1 


tertown, duty with the 


July. This was followed, rather as an 


anticlimax, by the formal War Depart 
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Traimmg under General Tracy 





Watertown Remembere 








Brig. Gen. Thomas K. Vincent 





Brig. Gen. Thomas K. Vin 
cent is an outstanding Army 
officer who is now in com- 
mand of the Army Ordnance 
Ro« ket Center, Redstone A? 
senal, Huntsville, Ala. In this 
article he writes with feeling 
and understanding about an 
other Ordnance officer of an 
earlier generation—General 
Tracy Dickson, whose 


and fame are legendary among 


name 


the Ordnance fraternity. 
Having studied under Gen 
eral Dickson, the author, like 
many of Ais 
has put to finest use the Dick 


contemporaries, 


sonian principles and policies 
throughout the subsequent dec 
ades. These prine iple s and the 
men who have lived by them 
have helped to make the Ord 
nance Corps the outstanding 


military organization itis today. 





ment orders confirming the detail for 


four years in the Ordnance Depart 
ment and directing travel to Watertown 
Arsenal on permanent change of sta 
tion. 
Shortly 


to Watertown 


thereafter, our introduction 


Arsenal began with an 
. 1 . 

official letter. It was a pithy letter, and 

it contained not one word of welcome, 


nor of information, nor was it full of 
compelling adjectives nor lurid prom 
ises to confirm us in our decision to 


see k 


the Ordnance 


service and further education in 


Department. It was 
snappy, short, curt, serious, dry, and 


almost forbidding. It contained a con 





which the Corps is famous 


Dickson at the old Ordnance 


and invaluable im creating 








cise and somewhat unfamiliar list of 
subjects to be covered at the Ordnance 
School. The first twelve months would 
be spent at M.I.T., the second twelve 
at the Watertown Arsenal. 


Questions arose in our minds at 
once: No summer vacation? Classes in 
the summer time? What about leave? 

The facilities of the Watertown Ar 
senal library were offered as a source 
for obtaining textbooks in advance with 
which to refresh our minds, Any ques 
with th 
The Ordnance School. 


T. C. Dickson, 


tions? Communicate directly 
Commandant, 
This letter was signed: “ 
Colonel, Ordnance Department, Com 
mandant.” 

a name which had 


.C. DICKSON 


indelibly minds 


been fixed in the 
and memories of hundreds of Ordnance 


was to be equally 


officers in the past 

fixed in ours. To those of us who were 
detailed from the line, T. C. Dickson 
was just another name—a colonel—no 


different from those colonels wit! 


whom we had come in contact in our 


line branches 


To those of us who were already 
serving with the Ordnance Depart 
ment, the name T. C. Dickson con 
jured up fearful legends as fantastic as 
those surrounding Paul Bunyan ofr 
Ghengis Khan. Older ofhcers told 
frightening stories of this man. He was 
alleged to be most unreasonable, pr 


x nal 


| 
e an 


fane, explosive, and demonstrati 
to expend junior officers with reck 
abandon. 


without 


Almost 
took the 


exception, no orn 


from the commandant 


letter 
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too seriously. To us it was just another 
routine letter. To forget it seemed in 
order. Our experience in the Army was 
short, and we were contemptuous of 
any document which required too much 
effort to figure out. Besides, this was 
only March, and July was a long way 
off. Did we live to regret this? We did 


—to a man. 


] E drifted into Watertown Arsenal 

after leave or travel during the last 

days of June. The brick headquarters 

building at the arsenal, with its clock 

tower and ivy-covered walls, looked 
the part of a cloistered abbey. 

Within had 


some difficulty in locating that impor- 


its darkened halls we 


tant minion—the adjutant. In any 
headquarters we had seen up to that 
time the adjutant was always in a con- 
spicuous location near the front en- 
trance. Here the adjutant’s office was on 
the second floor, away back in a little- 
used wing. The adjutant was polite, 
but he was in a hurry to get away. He 
had other duties, and in this added 
duty of adjutant he merely signed the 
morning report. 

We asked questions. Quarters? No 
quarters. Furniture on memo receipt? 
None. List of places to rent? Sorry, no 
list. What about signing in? There was 
a sign-in book somewhere. Better ask 
the sergeant. The sergeant untangled 
himself from the cobwebs, eventually 
found the book, and we signed in. 

We were now officially on duty with 
the Ordnance Department and _ the 


Watertown Arsenal. It was different 
and pleasant somehow. No military 
formations, no military procedure, no 
uniforms, and a break with tradition 
when it was found onerous. This, then, 
was the Ordnance Department. 
Watertown Arsenal was an industrial 
installation, in which military protocol 
was unrecognized, except for that small 
increment pertaining to rank and sen 
iority, which could not be set aside. 
On the first floor, directly under the 
adjutant’s office, was an office on which 
the sign read “Assistant Commandant, 
The School.” We 


missed it as the wing in which it was 


Ordnance almost 
located was unused except for this pur- 


pose. The assistant commandant was 


friendly and helpful. He answered our 


4 


Brig. Gen. Tracy Campbell Dickson about 1922. 


few questions. Should we call on the 
Old Man at his office? No—very defi- 
nitely no. He would send for us if he 
wanted to see us. 

Should we call on him socially at his 


quarters? Well, if we chose to, all right, 


but he advised against it. General Dick- 
son lived alone in the big house except 
for his servants. He would hold his 
customary reception later on for all the 
students. That would take care of all 


the social calls. 


HAT about this “General” stuff? 

Oh, the General was a colonel 
now, but he had been a brigadier gen- 
eral for a time. It had to do with the 
building of the Panama Canal, the locks 
or the machine shops or something. 
Possibly it had to do with World War I 
—anyhow he had been a General and 
was always addressed by that title. We 
never forgot that. 

What were our duties? Get settled 
and report to the General's office at 
8:00 a.m. on July 5th. Get settled— 
where? Go find a place. Did the arsenal 
have a list of available places or sug- 
gestions as to a likely neighborhood? 
Unfortunately, no. The students in the 
past had always managed somehow. 
Where were the commissary and the 


post exchange? None available—and an 


odd look which questioned why we 
should expect such things. 

So much for our preliminary indoc- 
trination. We were pretty much on our 
own until July 5th in a strange place. 
By devious means we got settled and 
awaited D-day (Dickson day). 

I am sure that had it been possible 
for us to return to our line branches 
without stigma, many would have done 
so gladly. We were acutely aware that 
Ordnance was different. However, after 
the novelty wore off and we con- 
templated it, it did not look bad at all. 

D-day, July 5th. We arrived singly 
from 7:30 a.m. on, converging on the 
Headquarters Building at the arsenal. 
We formed little groups, discussing liv- 
ing conditions, rents, transportation, 
and the Ordnance life before us. One 
of our number appeared in uniform, 
the rest of us were in civilian clothes. 
We had received no instructions as to 
the clothes to be worn. 

All of us were nervous, being junior 
officers, and unused to colonels and gen- 
erals (busted or not) for any length of 
time. And the build-up General Dick- 
son had been given only added to cur 
excitement. 

At 7:58 a. m. the 


mandant emerged from his lair. “The 


assistant com- 


General is ready. Go to his office and 
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sit down,” he announced. We filed 
singly down the dark hall, through an 
open door at the end into the General’s 
office. Obeying instructions, we entered 
silently and sat in the double row of 
straight-back chairs arranged in a pre- 
cise formation in front of a large flat- 
top desk. 

This desk was in the center of a very 
large room. Absolute silence filled the 
room. I recalled Robert W. Service de- 
scribing the frozen North as “plumb 
full of hush.” The similie was apt. 


E had time to survey our sur- 

roundings quietly. Many portraits 
of bearded officers in uniforms of an- 
other day peered down at us from the 
walls. A young lady, obviously the Gen- 
eral’s secretary, sat at a cluttered desk, 
directly in rear of the aforementioned 
flattop desk. She was quietly dressed 
and quieter in manner, very much in 
keeping with the rest of the room. I 
was reminded of a wake. 

The survey of the room was soon 
over and we could concentrate on the 
desk. It was of ancient vintage, made 
of solid oak, fully six feet wide and 
four feet across and seemed to be sev- 
eral inches higher than an ordinary 
desk. A small shelf, sloping toward us 
at an angle, protruded from the front 
side of the desk. 

The desk was cluttered with bulging 
desk baskets, an old-fashioned inkwell, 
several wooden penholders with their 
steel pen points, two telephones, many 
files of correspondence, books, papers, 
an ash tray, and across one end of the 
desk lay a cane, surmounted with a 
curved handle tipped with ivory. 
It showed much use and was 
badly scarred. It was well worn 
where it had been gripped time 
and again by a firm hand. Back 
of the desk was a very high 
backed office chair, with a cane seat 
and back which enveloped the one who 
occupied it. 

In this chair sat a man—the General. 
He was tall, even when sitting down. 
He had graying hair, neatly combed, 
thinning a bit on the top. He was 
dressed in a gray suit and wore a white 
shirt with a stand-up collar. His neck 
tie was white, tied four-in-hand, made 


of some sort of washable material. 
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We observed the top of his head, his 
shoulders, and his hands for some time 
as he attentively read the papers on the 
desk before him. He had not looked up 
when we entered, nor had he looked up 
since we had seated ourselves. He ap- 
peared to be unaware of our presence. 

Several times without looking up he 
reached out a tanned, veined hand and 
plucked a single cigarette from an 
opened pack on his desk. As if by magic 
a box of matches appeared in his other 
hand. He tapped the cigarette three 
times on the matchbox, then put it to 
his lips and took several dry drags on 
it, as if to turn it wrong side out. 

Apparently satished that an air pas- 
sage was assured through the cigarette, 
he then pushed the tiny drawer of the 
match box about halfway out. He de 
liberated, pushed it back in place and 
on through the other side until it pro- 
truded about half way. Then and then 
only did he reach in the matchbox and 
remove a match. He closed the box 
firmly, pressing on both ends as if to 
weld the parts of the box into a solid 
mass. 

All of this was done without looking 
up from the papers on his desk. He 
had our undivided attention. When we 
had about decided that he had given 
up all idea of smoking, he surprised us 
with a lightning movement, striking 
the box forcibly with the match, so that 
it burst into flame with an explosive 
effect. 

Quickly 
from long practice, he completed the 


and efficiently, evidently 
business of lighting the cigarette, then 
sucked great drafts of air through it 
"loudly and forcibly. A fourth of 
the cigarette disappeared under 
this violent treatment in the flick 
of an eyelash. He _ inhaled, 
paused, stuck out his under lip, 
allowed the smoke to curl up 
over his upper lip and disappear up his 
nose. 
The 


under the hypnosis of the occasion, we 


smoke did not reappear or, 
were unaware of what followed. Each 
drag on the cigarette produced smoke 
that made a round trip and a half and 
that was all. The General was a real 
smoke-eater—or possibly a fire-eater! 

His routine never varied. Six drags 


and the cigarette was consumed for all 


practical purposes. He was a chain 
smoker, although he never lit a fresh 
cigarette on the burning remains of an 
old one. The ritual of the match and 
the lighting of the cigarette was too 
firmly fixed as a part of this man—the 
General. 

Not one of us dared light a cigarette. 
We were not sure of ourselves in the 
presence of this man we did not know. 
Our indoctrination, by legend and gos 
sip, as to his improbabilities frightened 
us. We spent about thirty minutes in 
silent contemplation of this man, about 
whom we had heard so much—much 
that was to be feared—and from whom 
we were expected to learn the funda 
mentals of ordnance. 

We were lulled into a state of semi 
consciousness when, with a start, we 
realized that the General had finished 
his work or had put it aside to perform 
what appeared to him to be a disagree 
able task. He was looking us over one 
by one. “Looking us over” hardly ex 
presses it. We were being looked at, 
looked through, turned wrong side out 
and examined, all with quick con 
templation. And thus, we saw the Gen 


eral, tor the first time, face to face. 


COULD think only of Lon Chaney, 

the late great character actor as the 
first sergeant in “Tell It to the Marines.” 
At that, the General out-Chaneyed the 
original. He had a strong, lined face, 
with piercing eyes, almost as piercing 
as those of General Crozier, a famous 
Chief of 
hold 


for that accomplishment. He had thin 


Ordnance who will always 


the world’s record in Ordnance 


lips, a strong, slightly protruding jaw, 


and fierce determination written all 
over his face. 

As he passed from one to another, 
he seemed to assess our probable worth 


utter contemptous 


and appeared to 


snorts and snarls. This was not so, just 
The 


and de 


our overworked imaginations. 


scrutiny increased in intensity 
liberation as he passed to the rear row 
of seats. Apparently he was not pleased 
with what he saw. Not one of us felt 
that he had a chance of making th 
General’s team. 

We settled lower in our chairs, looked 
back pleasantly and seriously, with that 
accomplish 


wooden stance that is an 


A 
A 





ment of plebes and junior officers. We 
hoped for that one glint of human 
understanding, one sympathetic ges- 
ture, one ray of hope, but we were dis- 
appointed. Thus we met the man who 
was to be our commanding officer for 
the next two years—that is, if we were 
not returned to our stations in the 


meantime, 


was Brig. Gen. Tracy Campbell 


H' 
* Dickson, Ordnance Department, 


United States Army, cobuilder of the 
Panama Canal with that great engineer, 
General Goethals. He was a “black-leg,” 
a title that distinguished certain Regu- 
lar Ordnance officers from the rest. 
Those Ordnance officers who were in 
the Ordnance Department when the 
old-style blue uniforms were in vogue, 
got that title from the color of their 
dress trousers. 

These trousers were black without a 
stripe, or with a black stripe, whereas 
the other officers wore sky-blue trousers 
with a colorful stripe denoting their 
branch. 

General Dickson was the toughest, 
fiercest oficer we were ever to meet 
but a man possessed of a brilliant tech- 
nical mind, ranking easily with Rod- 
man, Bufhngton, Crozier, and others of 
equal fame. He was a far-seeing and 
progressive man, with a thorough un 
derstanding of industrial management 
and engineering practices and pro 
cedures. 

In all he was an outstanding Ord 
nance ofhcer, who used the unusual and 
spectacular approach to fix firmly the 
points he wished to make. As first-year 
students we never learned of his human 
side. To us he was always the unswer\ 
ing, strict disciplinarian. 

I served with him for four 
years following my tour with 
the Ordnance School as a stu 


and I 


be one ol the 


found him to 


kindest, 


thoughtful and understanding 


dent, 
most 
men I have ever known. 

His personal survey completed, he 
got down to the business at hand. He 
turned to the lone member of the class 
who had appeared in uniform. He said: 

“T do not like uniforms. This ts an 
arsenal, an industrial plant. You are 


going to attend a civilian school. Do 


56 


not wear the uniform, while you are 
here, unless I order it. Besides making 
a man look like a monkey, they are 
unhealthy, uncomfortable, ill-appearing, 
and just what you would expect in the 
way of an outfit designed by the Quar- 
termaster Corps. No man can do his 
best work with his neck choked by a 
tight collar and that harness we got 
from the British—Bah!!” 

We were sympathetic for our com- 
rade who had unknowingly violated 
the code of Watertown Arsenal. The 
General continued: 

“Each year or so, some selfish, 
brainless moron comes to the 
Ordnance School and dies here, 
without leaving a will. I have to 
take care of his affairs, which 
are always in a mess, and his 
widow and his children are at 
the mercy of the courts. The scoundrel 
is usually in debt, and there is hell to 
pay. If you have not made a will, make 
one before the sun sets on this day. 
Make any kind of a will, but make one. 
See a lawyer, if you want to. Ask Mr. 
Carney, the chief clerk—he’s a jack-leg 


lawyer. I can’t contempt 


for the low-lived skunk who dies and 


express my 


leaves a family to struggle with the 
laws and regulations that take over 
where there is no will.” 

There was more to it than this, vari 
ous and choice expletives and protane 
allusions. He really warmed up to this 
subject, probably due to a recent expert 
ence. He picked up the cane lying across 
the desk and brandished it and parried 
with it. He ended by sweeping all the 
papers and other impedimenta from 
the top of his desk with it. His secre- 
tary, apparently accustomed to this, 
calmly restored all to the desk again. 

We would always, thereafter, 
remember about wills and their 
making. Unwittingly we were 
getting into the mood expre ssed 
by this man—the General. This 

business of wills made sense to 
us, 


Next, he 


budgets, and placed 


took up the question of 
a curse on the 
conceited who be- 


house of the pup 


lieved he could live on his Army pay 
without having a budget. This, too, he 
illustrated with choice examples and 


phrases. He named names and places. 


a 4 
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We were admonished immediately to 
finances on a system of 


This, 


beginning to feel 


start 
budgetary 


our 


control. too, made 


sense. We were 
bruised and shaken by his rigorous 
presentation, but we were getting our 
second wind. 

He covered the field of education 
from West Point, from which he gradu- 
ated in 1892, to the present national 
system in our colleges. It was a na- 
tional disgrace in his opinion, except- 


M.I.T. He 
alleged stupidity emanating from Wash- 


ing only observed the 
ington. In detail he related the 
story of Brig. Gen. Daniel Web- 
ster Flagler, Chief of Ordnance, 
during the Spanish-American 
War. He said: 

“That general pleaded with 
the Congress, year after year, for 
money to make a little smokeless pow 
der for rifle ammunition, only to have it 
denied him, time after time. And the 
Spanish massacred our troops in Cuba, 
because the black-powder cartridges 


our troops were forced to use gave 
our positions away. And the Spanish 
with their smokeless-powder cartridges 
picked our men off at will. Our men 
never had a chance. After the war the 
Congress investigated General Flagler 
and reprimanded him for failing to pro- 
vide smokeless powder for our troops. 
The Congress was to blame themselves 
and would not accept it. General Flag- 
ler died within a few months of a 
broken heart, and the Congress cruci- 
fied him as surely as if they had nailed 


him to a cross.” 


HAT was dramatic and impressive. 

Never before had we heard an officer 
speak out so positively and unafraid, 
but this was factual without doubt. An- 
other lesson, perhaps, but the point and 
the antidote were not so clear at the 
moment. 

He touched briefly on the Supreme 
Court and named a former president 
who had destroyed it’s integrity, in his 
opinion, by his dominance. We were 
not too well versed on political and 
judicial matters occurring at the turn 
of the century. However, by this time 
we did not scoff nor doubt. We were 
receiving lessons in history and its in- 
from the top. He 


terpretation right 
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spoke with such conviction that we, 
too, seemed to be living these events 
curselves. 

He then praised the Manufacturing 
Service, now the Industrial Division, 
of the Department. He 


treated lightly and somewhat contemp- 


Ordnance 


tously the newly formed Field Service. 
It would not last, he predicted. It was 
some misguided person’s idea; it was 
not needed and was a waste of man- 
This 


with a vengeance and was strange to us. 


power. was internecine warfare 

He threatened one and all of us who 
failed a single course at the Ordnance 
School, or whose scholastic standing was 
lower than he thought acceptable, to 
a lifetime of duty with the Field Serv- 
ice. Consignment to Devil’s Island could 
not have conveyed a mental concept of 
greater punishment. 

That firm stand against the Field 
Service converted many of us who had 
experienced Ordnance supply from the 
users point of view into devil’s ad- 


vocates—defenders of the Field Service. 


E then singled out the two junior 
members of the class, who had re 
cently graduated from the United States 
Military Academy. In answering their 
introductory letters from the General, 
they had been rash enough to state that, 
in view of their recent graduation, they 


did not feel the need for further pre- 


paratory study. The offer of suggested 


texts from the library was very thought- 
ful but not required. 

In explaining how wrong they were, 
the General rose to magnificent heights. 
He denounced their attitude of sufh- 
cency. He declared that he would per- 
sonally watch their progress in the Ord 
nance School. He predicted that utter 
failure was in store for them if they 
were not, in fact, supermen, which he 
very much doubted. Eight of us were 
thankful that we were not of the two 
to whom he alluded. 

West Point was his next subject. He 
covered his birth in Iowa and his boy- 
hood on a ranch in Texas. He was ap 
pointed to the Military Academy in 
1888, 


deficiencies in the curriculum of that 


and in retrospect covered the 
day and the modern idea of a military 
education. The engineering schools of 


the country came in for critical analysis 
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too. He ended with a mild tribute to 
M.I.T. as being better than the rest. By 
now we wondered whether or not the 
General was putting on an act or was 
relating factual matters. 

The telephone rang and the secretary 
interrupted the General. It was the 
Chief of Ordnance in Washington call 
ing General Dickson. We were sure 
that the General would refuse the call, 
Chief of 


certainly not in the same league with 


because the Ordnance was 





“In all, General Dickson was 
an outstanding Ordnance offi- 
cer who used the unusual and 
spectacular approach to fix 
firmly the points he wished to 
make.” 





the General. He took the call, however, 
and exchanged pleasantries in an ordi 
nary tone of voice. 

From the side of the conversation 
which we heard it was evident that the 
Chief was calling about some industrial 
matter affecting the arsenal. It was also 
apparent that the General was not 
happy about it. His voice rose and his 
arguments became more positive. Men 
tally we constructed the situation in 
Washington—the Chief of Ordnance 
pleading a lost cause with a commander 
in the field—and meeting his Waterloo. 
The 


pleasantries again, and the 


conversation ended quickly, 
General 
turned again to us. He paid the Chief 
of Ordnance the highest compli 
ment—an understanding man, 

but stubborn. We were admon 

ished to always stand up for 

what we believed. There was no 

place in Ordnance for a “yes 

man.” The Chief expected every 
Ordnance officer to answer honestly re 
gardless of rank or position. 

He alluded to the recent conversation 
with the Chief, expressed the wish that 
the Chief had decided in his favor. He 
shook his head. Loyalty may have been 
strained, but it was maintained never- 
Chief had 


met the General person to person he 


theless. We felt that if the 


would have sided with him. 
We were rapidly coming under the 
whom 


spe!l of this man—the General- 


we had met for the first time barely an 
hour before. 

He asked if any one had a question. 
The senior member of our class had de- 
tailed in the Ordnance Department 
from the Field Artillery. He owned his 
customary 


was among 


own horse, as 


mounted officers in those days. He 


asked if he 


mount at the arsenal. This was a proper 


could stable his private 


question and a privilege normally 
granted. 

The General well-nigh exploded. The 
rapidly approaching mechanization of 


knell of the 


horse, except for ric h wastrels, came 1n 


the army and the death 
for its day in court. Our fellow student 
brought the argument back to the origi 
nal question. After covering the horse 
in military service from the Crusades 
to World War I, the General granted 
permission. 

There were no further questions, The 
General turned as if to engage himself 
with his papers. 

The entire discussion took about an 
hour and a half. The General consumed 
about two packs of cigarettes. He had 
talked continuously, emphasizing his 
remarks with meaningful gestures with 
his hands, arms, and the ever-present 
cane. He remained cool and unruffled, 
apparently, through it all. There was 
no doubt as to his convictions and the 
firm stand that he took on all questions. 

With a 


all, the conference was over. We were 


suddenness that startled us 


dismissed with a word and without 
military salute or order. We were not 
. charged to “live and die for deat 
old Rutgers.” We had received 
our baptism and initiation into 
the held of Ordnance education 
in the Army. It portended a 
tough and bloody two years 
The assistant commandant ¢ 
plained to us that class work was await 
ing us at the Massachusetts Institute of 
Technology in Cambridge. We were to 
repair to that place without delay. He 
would meet us there. At 10:00 a.m. on 
July sth we took off for the Institute. 
We 
without too 


floor of the 


found the Ordnance classroom 
difhculty, on the 
Mechanical 


neering Building on the Massachusetts 


much 
fourth Engi 
Avenue side of the After we 


had 


campus, 


assembled, the assistant com 





mandant introduced Professor “Eddie” 
Miller, colonel, Ordnance Reserve, head 
of the mechanical engineering course 
and dean of Army officers. After the 
recent ordeal at the arsenal we were 
still shaken, uncertain, and thoughtful. 
From the regimental routine of the line 
branches of the Army to this unusual 
and different treatment was just too 
abrupt. We were confused to say the 
least. 

OWEVER, Professor Miller, or 

“Eddie” as we always referred to 
him, was wonderful to us. He bade us 
welcome and hoped that our stay at the 
Institute would be pleasant. He told us 
that he would teach us advanced ther- 
modynamics later in the school year. 

He took time out to relate one of his 
many interesting experiences in the 
engineering world—his forty-seventh 
boiler explosion. He was dramatic—the 
situation was acute and he had been 
called in and arrived in the nick of time 
to prevent a holocaust. 

Before the school year ended we had 
heard from him many other hair-rais- 
ing tales connected with boiler ex- 
plosions. None were repetitious, and all 
were exciting. We enjoyed them, and 
we loved and respected Eddie Miller as 
a gentleman, a fine instructor, and a 
friend. 

During all this a bushy-haired man, 
quietly smoking a pipe, was standing 
in one corner of the room. He came 
forward when Eddie finished and in- 
troduced himself as Professor Phillips, 
who would teach us differential equa- 
tions for the next six weeks at the rate 
of 8 hours a day, 54 days a week. Also 
there would be several hours of home- 
work each night. This was a steady diet 
of learning with a vengeance. 

Such concentration was new to us. 
The General, we found later, contracted 
for so much teaching from M.I.T. He 
based it on the same production-sched- 
ule methods he used at the arsenal. His 
formula was: Man-hours of teaching, 
poured into a definite number of stu- 
dents, equaled a definite quantity of 
knowledge. 

This also insured a full schedule for 
each student, since each student took 
all subjects. No study periods, no loaf- 


ing, no monkey-business, and, in his 


58 


own words, “M.I.T. was not permitted 
to confer any damn degrees upon us.” 
We were disappointed at that, but 
wasted no time on the subject. 

Professor Phillips started us off with 
a review of differential calculus which 
took a day and a half. We then launched 
into an equally rapid review of integral 
calculus, which was disposed of by the 
next afternoon. We were rusty and un- 
used to study in concentrated doses, and 
the two recent graduates from the Mili- 
tary Academy were no exception. One 
student was heard to remark, “There 
goes six weeks of summer school at the 
University of Texas.” 

Professor Phillips opened the subject 
of differential equations by remarking 
that he taught somewhat different 
methods from other instructors. Often 
students attempted to use the older 
methods, but invariably they failed the 
course. 

Was this a new deal? Were we faced 
with a mathematical inquisition? Noth- 
ing of the kind. It was a favorite re- 





“He was a leader of men, un- 
orthodox in his methods, fair 
in his dealings, and unswerv- 
ing in following the path dic- 
tated by his conscience and his 
thinking.” 





mark of his, emphasizing that he was 
not a fogy and that we could expect ad- 
vanced training. This was true as he 
made the subject so clear and interest- 
ing that we were sold on his methods 
of teaching from the start. Many of us 
had a liking for higher mathematics 
and found it more fascinating than 
ever under the tutelage of this excellent 
mentor. 

One hot summer afternoon a few 
weeks later we were aroused from our 
lethargy by the sudden appearance of 
General Dickson standing in the door- 
way of the classroom. He was carrying 
his cane in his right hand and held a 
cap in his left. This cap was the type 
worn by race-track devotees around the 
turn of the century, and was strange in 
this day of hats. 

He nodded to Professor Phillips, who, 


having been through this formation in 


the past, retired to a neutral corner and 


lit his ever-extinguished pipe. He ap- 
peared to enjoy the intrusion as a wel- 
come rest period for him. 

Our M.I.T. 


equipped with regular office desks and 


class room at was 
chairs. These were arranged four in 
each row across the room and four 
rows in depth. We were not assigned 
desks in order of rank, each student 
permanently occupying the desk that 
he had selected on the first morning of 
school. 

The General planted himself in front 
of the far desk in the front row. We 
all watched him wondering whether to 
keep on working, snap to attention, or 
to sit with arms folded after the man- 
ner or children in the primary grades. 

The general interrogated the first stu- 
dent, asked his name, what he was do- 
ing, how he was. getting along, and if 
he had any comments. Hearing none, 
he appeared to want to get an argu- 
ment started, but neither this student 
nor any of the others rose to the bait 
when it was offered. 


the 


querying each of us in much the same 


He moved on around room, 


manner. One of our number in his 
excitement, tipped his office chair over 
and landed under his desk. The Gen- 
eral uttered some unintelligible sounds, 
but he was used to upsetting the equi- 
librium of young officers so he accepted 
this as a tribute to his continuing 
prowess. 

The visit of the General took about 
half an hour. He picked up his cap, 
bowed to Professor Phillips, and de- 
parted. That was his first and only visit 
to our class while we were at M.I.T. 
We agreed that he had probably formed 
a definite opinion of each of us in that 


brief encounter. 


TT.HE General’s smile merits descrip 

tion. His face was strong, lined, and 
severe. His expression was always stern 
—the face of a soldier, a leader, a man 
accustomed to being obeyed. When he 
chose to smile, it was a sudden action, 
passing instantaneously from severity 
to a complete smile. 

I have heard it described at different 
times as a leer, smirk, grin, laugh, and 
grimace. I have never heard it called a 


smile, but that was what it really was. 
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He could turn it off just as suddenly 
and quickly. Invariably one found him- 
self smiling back at the General only 
to find that he was no longer smiling 
but was looking fiercely at you, straight 
in the eye. This unbalanced many a 
young officer. To the General, I'm sure 
it was a game that he thoroughly en- 
joyed. 

We completed differential equations 
one hot afternoon and the next morn- 
ing started another sub- 
ject on the same rigorous 
This 


passed quickly and we 


schedule. course 
found ourselves in Sep- 


tember with a whole 


~ ar 
week in which the In- 
stitute had no scheduled classes. 

We held a caucus to decide what we 
would do with the week of freedom. 
We ended by 
query the 


selecting one of our 


number to assistant com- 


mandant as to whether we were free 
during this period or not. We were 


officers and our time had to be ac- 
counted for. 


The 


the answer. The General had nothing 


assistant commandant knew 
for us to do. Since we were students 
at M.I.T., we could do as we pleased 
when classes were not held. But, we 
were warned, if we left the environs of 
Watertown, we should take leave. 

In explanation, the Inspector General 
might pop in and ask for us, and if 
we were not here or on leave it would 
be a serious matter. In fact, we would 
be AWOL, subject to the Articles of 
War, a 


the Army, or some lesser punishment. 


court-martial, dismissal from 

Those of us who had plenty of leave 
took leave of absence. The rest of us 
took a chance. 

After this week of surcease from our 
labors we entered the regular fall 
semester at the Institute. We soon fell 
into the routine followed by any other 
graduate student, with this difference: 
the schedule continued to be prepared 
by General Dickson, with every hour 
accounted for. We had no electives and 
no free time. 

Our schedule was 8 a.m. to 5 p.m. 
every day except Saturday, and on that 
day we had a few odd hours in the 
morning. 
four 


The course required at least 
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hours of study each evening with extra 
study on Sunday. We survived it, how- 
ever, and the year, except for a short 
Christmas vacation and a few days be- 
tween semesters in the spring, was spent 
in concentrated application to our 
studies. Then June arrived and we were 
through at M.I.T. 

On July first, after a few weeks leave, 
we again reported to the arsenal to start 
the second year’s course there. This was 
an industrial course, and we found 
through liaison with the class ahead of 
us that we would punch time clocks, 
absorb the workman’s viewpoint, pre- 
pare endless notebooks, but that there 
was little or no homework. Our hours 
were from 7:30 a.m. to 4:30 p.m. each 
weekday with every other Saturday 
off. 

Again we were directed to General 
Dickson’s office. We were seasoned by 
this time and fell in with the traditional 
We 
thinking of the new class that would 


procedure. smiled to ourselves 
get their baptism of fire in that very 
room four days hence. Now we did not 
hesitate to smoke and to relax because 
we all felt that we had been found ac 
ceptable. 

The talk by the General was about 
the same length as before. This was a 
practical talk, on relations with men, 
production and production methods, 
the workman’s problems, supervision, 
use of funds, and many other subjects, 
touched on briefly and pointedly. We 
were told not to give orders to any 
workman. We were to ask questions 
and learn all we could. We were to get 
our hands dirty and we should dress 
in appropriate clothing to do any job 
called for. This was a working course 
and we were to receive training rather 
than education. 


HE second year passed quickly and 

with its relative freedom was pleas 
ant. We worked in overalls most of the 
time, and gained a working and talking 
knowledge of all things connected with 
an industrial plant. We saw the Gen- 
eral at least once a day, as he visited 
us wherever we happened to be as- 
signed. He would stop and talk, ask 
questions, and offer information. This 
part of the Ordnance School training 


was his love, and he saw to it that we 


received the full benefits. We made a 
number of field trips to manufacturing 


plants. 


_ the spring we went to Raritan Ar 


senal for Field Service training for 
ten weeks. This time was taken from 
the industrial course over the protests 
of the General but by order of the Chief 
of Ordnance. I’m not sure that he felt 
it really was a waste of time, but 
he had to maintain his stand on the 
subject. 

We found the Field Service very well 
presented and was one of the best and 


most useful courses for future years 


that we took. We visited Picatinny Ar 
senal and finished up the Ordnance 
School 
Frankford Arsenal. 

We had 


new permanent stations before we left 


with a 3-day orientation at 


received our orders for 


Watertown and were all ready to go 
on leave prior to reporting in to our 
new stations. 

In the mail about two months later 
each of us who had successfully com 
pleted the course received a diploma. 
It was simple—no ribbons, no seal, no 
ceremony. It was signed in the firm 
hand of T. C. Dickson, Colonel, Ord 
nance Department, Commandant. 

To us he would always be “the 


The 


school had given us an opportunity of 


General.” second year of the 
learning a bit more about the General's 
personal side, which we had not seen 
while at M.I.T. He knew more about 
us as individuals, and about our per 
sonal problems, than we imagined. He 
became more the fatherly type of com 
manding officer, but he never entirely 
unbent. 

He exerted an influence over the 
thinking and training of more ofhcers 
of the Ordnance Department than did 
any other officer. This was appreciated 
by many of us, and we molded cur 
careers along the guide lines which he 
established. 
was 


The General died in 1926. He 


then 67 years old and was the same 


dynamic, forward-thinking, energetic 
man we had known, right to the end. 
He was a leader of men, unorthodox 
in his methods, fair in his dealings, and 
unswerving in following the path dic 


tated by his conscience and his thinking. 
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Above, the T43, the Army’s newest heavy 
tank, is demonstrated for military and 
civilian officials at the Chrysler Dela- 
ware Tank Plant, Newark, Del. Right, 
the T43 is a far cry from the M3 me- 
dium tank of World War II, shown at far 
right, with its high silhouette and spon- 
son-mounted 75-mm. gun. Below, a T43 
moves slowly through the water obstacle 
during recent tests made at Aberdeen 
Proving Ground, Md. (Army photo). 
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e The addition of the new 

T43 heavy tank to the list of 

combat vehicles rounds out 

the Army’s arsenal of ar- 

mored firepower. Weighing 

about 60 tons and armed 

with a high-velocity 120-mm. 

gun and caliber .30 and .50 

machine guns, the T43 is the 

largest and most powerful 

tank ever put into produc- 

tion by the United States. 

e Designed by engineers of _ 

Army Ordnance and Chrys- Above, a low front view of the T43 heavy tank shows clearly the single casting 
ler Corporation, the T43 is used for the hull. The new tank carries a 120-mm. high-velocity gun (Army photo). 
being produced at the Chrys- 

ler Delaware Tank Plant. 





e Four new self-propelled 
artillery weapons have also 
recently been revealed and 
stand ready to back up 
America’s armored might. 


Right, the entire “family” of post-World 
War II tanks line up at Aberdeen Proving 
Ground: from left to right, the T43 heavy 
tank, medium tanks M48 and M47, and 
the light tank M41 (Army photo). Selow, 
the World War II M3 medium tank at far 
left is dwarfed behind the M48 medium, 
center, and the new T43 at far right. 





Left, the M42, armed with two 40-mm. 
guns, is one of the newest items in 
the Army’s collection of self-propelled 
artillery pieces. Below, the strong 
“family resemblance” is obvious among 
the four post-World War II tanks 
posed together at Aberdeen. From left 
to right, the T43 heavy tank, medium 
tanks M48 and M47, and the light 
gun tank, the M41 (Army photos). 


Right, the new T98E1 105-mm. howitzer 
is a powerful addition to our arsenal of 
self-propelled artillery (Army photo). 
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Above, the T108, a self-propelled 
8-inch howitzer recently unveiled 
by Army Ordnance (Army photo). 


Right, the tremendous size of the new T43 
dwarfs the crewman standing on its turret. 
The 60-ton tank is shown with its 120-mm. 
high-velocity gun in traveling position. Be- 
low, a recent picture of the new self-pro- 
pelled 155-mm. gun, the T97 (Army photos). 
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A resumé of some of the problems encountered in the research, 


development, manufacture, and maintenance of the latest weapons 


systems and their complicated auxiliary components and equipment 


HAT about push-button war- 
fare? How far away is it? 

I received my original im- 
pression of this new era of warfare 
while watching the first guided bomb 
move in on us at Anzio in 1944. Then 
followed reports of V-2 bombings and 
finally the atomic bomb in 1945. The 
“push-button” era seemed to be fairly 
well launched. 

Well, here it is 1954. It seems quite 
appropriate to see what sort of prob- 
lems the production of these new weap- 
ons, the pioneers in push-button war- 
fare, present to us in the Ordnance 
Corps. 

The intent here is to review some of 
the production problems presented for 
resolution to the Ordnance Corps as an 
Army planning and procurement agency 
and not necessarily all the problems that 
the contractors must cope with in meet- 
ing the program schedules. 

As a preface to the production prob- 
lems, a general orientation of Ordnance 
Corps organization for guided-missile 
production is in order. Also, it would 
appear that a general, unclassified orien- 
tation on the make-up of a guided 


missile system is appropriate. 


N the guided-missile field we have 

originated a “system” concept in or- 
der to control as closely as possible the 
development of a highly integrated and 
complicated system. A guided-missile 
system, as we now see it, encompasses 
matériel which is representative of all 
the commodity classes that the Ord- 
nance Corps procures. 

In addition, there are many compo 
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nents and items from the other tech- 
nical services in the Army and other 
technical agencies in the Department of 
Defense. To control the development, 
production, and distribution of all these 
components properly, it appears to be 
most logical to group these major items 
and major combinations into a family 
or “system,” thus providing us with a 
project organization permitting great 
flexibility and control. 

A typical ground-based guided-mis- 
sile system, depending on whether it 
has a surface-to-surface mission or a sur- 
face-to-air mission, can generally be 
broken down into several large func- 
tional groupings of matériel. 

First, of course, is the missile with its 
guidance, warhead, propulsion system, 
and packing. Then there is the ground 
launching equipment, consisting of the 
launcher, mechanical handling equip- 
nent, mechanical servicing equipment, 
and essentially th: ground mechanical 
items that are needed to service the rest 
of the system. 

Thirdly, we have the ground guid 
ance equipment which may include ra- 
dars and other electronic equipment 
necessary for the guidance system. 


In terms of factual data on such a 


missile system it might be well to 
realize that as many as twenty to forty 
thousand drawings may be required. 
Specifications may run into the thou- 
sands. 

As far as individual pieces are con- 
cerned, a good example is a ground 
guidance station for one of these sys- 
tems which contains 1,500,000 individ- 
ual pieces that must be purchased or 
manufactured, inspected, assembled, in 
spected again, and packaged. 

Commodities, of course, that go into 
these systems cut across practically 
all fields of engineering effort, from 
the highly complex electronic circuits 
through various hydraulic mechanisms 
to straightforward machining opera 


tions. 


UITE obviously, these pieces must 
Or be properly tied together to per- 
mit the integrated system to work. One 
of these stations may contain over 30,- 
000 soldered joints whose functioning 
must be checked and assured. 

As for the contractor’s standpoint, 
one of these systems may include 400 to 
500 vendors and subcontractors. In 
many instances, subcontractors or ven 
dors are not even aware of the fact that 
they are contributing to the systems 
since all the purchasing and contracting 
is done by a handful of prime contrac 
tors directly responsible to the Ord 
nance Corps. 

These contractors, subcontractors, and 
vendors are located throughout the 
country, and we therefore have a good 
<epresentation in all American indus- 


tries, large and small. 
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From the Government-agency stand- 
point, one of these systems may well in- 
volve the interrelationship of twenty to 
thirty various Government agencies in 
all segments of the Department of De- 
fense. It is quite easy to see that the 
attainment of the goals in production of 
a guided-missile system must stress the 
“team” aspect. 

The above is just a quick glimpse of 
what sort of a “monster” the simple 
term “guided-missile system” 
appears to be. In addition to 
the programming of -a tactical 
guided-missile system, we must, 
of course, not lose track of the 
fact that for each system of this 
type initiated, a supporting program 
must be designed to supply the Ord- 
nance maintenance and supply equip- 
ment, spare parts, and operating organi- 
zations. We will discuss this aspect of 
the program a little later. 

Dollarwise, these programs can ac- 
count for hundreds of millions of dol- 
lars, and the magnitude of such a pro- 
gram, from a dollar standpoint and 
a contracting standpoint, generates her- 
culean tasks of management and control. 

At this point, a quick orientation of 
the history and organization of the Ord 
nance Corps production effort might be 


helpful. 


OME time ago, the Industrial Divi- 

sion, Office of the Chief of Army 
Ordnance, organized a guided-missile 
unit to plan production programs, and 
accelerated measures were taken to pro- 
mote the production of these missiles. 
With the uncertainty in the interna- 
tional situation developed by the Ko- 
rean war, daring steps were taken to 
promote the earliest possible production 
of our guided missiles, with the reali- 
zation and understanding that there 
would be an overlap between the com 
pletion of research and development 
and initial production. 

This “crashing” of productiyn was 
often referred to as “telescoping” the 
program. 

With the impetus given the produc 
tion program, the industrial activities 
soon outgrew the Pentagon staff, and 
Redstone Arsenal, at Huntsville, Ala., 
was subsequently designated as the 


Ordnance manufacturing arsenal with 
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the mission of planning and supervising 
the guided-missile production effort. 
While the responsibility was centered 
here, this did not, by any means, indi- 
cate that all the operations would be 
accomplished here. 

The arsenal was assigned the prob- 
lem of codrdinating contractors and 
Government agencies. In this respect, 
procedures had to be developed for 
planning and working closely with 
Ordnance districts, other Ord- 
nance arsenals responsible for 
the 
guided-missile programs, White 


certain commodities in 


Sands Proving Ground, Aber- 
deen Proving Ground, and 
other technical services in all Defense 
departments. 

Of necessity, this meant close co- 
operation and teamwork among all 
these agencies. 

Producing these new items has pre 
sented Ordnance with many varied, 
urgent, and interesting problems. There 
is no intent here to minimize the task 
of the research and development effort, 
nor the contractor’s production prob 
lems, but rather to concentrate essen 
tially on those features of the programs 
that press the planners in Army Ord- 
nance and other Government agencies. 

Probably the most important facet of 
these programs is the planning and 
timing the Government experts im 
pose on these projects. A generalization 
might be made that the contractors 
usually “come through” with the re 
quirements placed upon them, provided 
the Government planning and 
timing are comprehensive and 
realistic. 

The magnitude, complexity, 
and volume of engineering 
changes involved require a fast- & 
moving organization to react to the 
changes and to effect the necessary ad- 
justments. 

The “system” concept and the exer 
cising of maximum control over the 
phasing-in of research and development 
progress into production by placement 
of integrated prime contracts is very 
desirable. Nevertheless, this desirable 
feature leads to an oversimplified pres 
entation of scheduling and planning 
data at various Government levels. 


For example, if a “system” contains 


err 


items which are representative of all the 
commodity classes of matériel that the 
Ordnance Corps procures, plus some of 
a number of other Government techni- 
cal agencies, quite obviously schedule 
or engineering changes in these inte 
grated systems have the effect of a 
chain-reaction which generates sched 
uling, design, or codrdination problems 
involving numerous individuals and 
Government agencies. 

Time lags are necessary both to study 
the effect of the change and to iraple 
ment corrective action. Suggestions to 
improve these conditions follow this 
pattern: (1) Improve communications, 
(2) Orient planning personnel at all 
levels, (3) Improve planning techniques, 
methods, and reporting systems. 


ESEARCH and studies to improve 

planning techniques and controls 
have been initiated, but much remains 
to be done. 

The suggestion to improve commu 
nications between all planning person 
nel brings us immediately up against 
another tremendous problem—that of 
“security.” Technical data and infor 
mation must be protected, and effective 
security control is necessary. 

But where does this put the poor 
guided-missile planner? The programs 
have tight schedules, with changes 
being introduced which require expe 
dited action. The telephone cannot be 
used; telegrams must be cryptographed; 
and letters thoroughly screened, docu 
mented, logged, and receipted for. The 

volume of letters, reports, draw 
ings, and technical data may 
amount to more than 100,000 
actions a month. 
Suggestions to bring security 
data transmission methods and 
control procedures in line with the 
speed of this “electronic age” point to 
top level Government research into pos 
sible application of statistical quality 
control techniques to improve reliabil 
‘ity of security measures, investigations 
into use of TV techniques, microfilm, 
business machines, or development of 
electronic devices to accelerate transmis- 
sion and recording of technical data. 


The tech 


niques on the part of Government plan 


problem of improving 


ners appears to be a fruitful field which 
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should receive the attention of key 
individuals in all Government planning 
levels. Suggestions have been made to 
review, establish, and publicize plan- 
ning authority and responsibility for va- 
rious phases of these programs at appro- 
priate Government levels and agencies. 

The suggestion has also been made to 
devise a reporting procedure which 
would be tailored for the planning level 
concerned but would also contain in 
formation on what details or supporting 
programs have been omitted or might 
be effected by any revisions in the re 
port concerned. 

Another major problem these pro 
grams present is that of the ex- 
tent of Government supervision 
to be applied to the codrdination 
and administration of these con- 
tracts. The policy within which 
these programs operate is that of 
attempting to minimize the amount of 
Government personnel required for such 
administration—the emphasis being on 
passing on, as much as possible, these 
management, control, and coérdination 


aspects to the prime contractors. 


EVERTHELESS, in spite of this 
objective, there still remains the re- 
quirement of codrdinating the efforts of 
a number of prime contractors and also 
attempting to maintain within the Gov- 
ernment certain controls with respect to 
implementation of engineering changes, 
changes to contracts, and inspection of 
the articles produced. 

What should remain within Govern 
ment control is a problem worthy of 
considerably more investigation, discus 
sion, and analysis on the part of Gov 
ernment planners. There are rather de- 
tailed statistics regarding the engineer- 
ing force available within industry to 
perform these various programs. 

However, very few data are available 
to point out what ratio of Government 
personnel must be applied with respect 
to contractor personnel to determine the 
adequate minimum requirement. In 
this respect, Government supervision is 
essential to effect the solution of certain 
problems which are purely of a gov- 
ernmental interest, such as nomencla- 
ture, cataloging efforts, engineering 
change-order implementation, packag- 
ing, safety, Government-furnished equip 
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ment, implementation of field modifica- 
tions, development of adequate tests 
and inspection of equipment, plus Ord- 
nance equipment for the support of the 
tactical equipment. 

With respect to Government super- 
vision, a very serious problem exists in 
terms of personnel. A program of this 
type requires rather specialized back- 
grounds, and there is a lengthy learning 
curve that applies before personnel can 
be used adequately. 

The problems enumerated above, 
which are of peculiar Government in- 
terest, are all problems which are com- 
mon to other Ordnance matériel. How- 
ever, with respect to the guided- 
missile program they become 
acute problems because of the 
magnitude, interre!ation, and ac- 
celerated schedules of the 
guided-missile systems. 

With respect to nomenc!ature—the 
problem here is properly to designate 
a number of major items, and in the 


guid 


case of one ed muss ile system it 
may well amount to over one hundred 
different nomenclature entries. These 
all must be properly screened against 
existing nomenclature lists, approved 
by a number of committees, and model 
and type numbers applied. 

Difficulties that arise here are due to 
the fact that the routine for approving 
nomenclature is of necessity a rather 
elaborate one, and time-consuming. On 
the other hand, the data necessary for 
the generation of nomenclature are not 
readily available until the designs are 
far enough along in terms of appropri- 
ate drawings to be able to effect a de- 


tailed study. 


te often, then, the matériel is 
in the process of being delivered 
before the nomenclature has been final- 
ized. However, having nomenclature 
properly established at an early date in 
the program is of great significance in 
permitting an orderly development of 
the necessary publications required for 
the operating and maintenance per- 
sonnel, and for the generation of re- 
quired spare-parts and packaging lists. 

The publications problem alone is 
one that requires constant attention. 
Here again it is easily seen that such 


operating and maintenance manuals of 


necessity must be available when the 
equipment is delivered to the field 
forces. On the other hand, it probably 
can be easily understood that such man- 
uals cannot be properly written up until 
the matériel has been well defined. 

With continuous changes creeping 
into the designs, it is quite natural that 
the publications must be designed in 
such a way that this revision can be 
continuous. This situation has resulted 
in our promoting an interim publica- 
tion format, rather than going into the 
formal type of publications. 

Many of you have probably read 
about the Department of Defense cata- 
loging program, the aim of which is to 
minimize the number of items that 
must be procured by the Department. 
In the guided-missile business we, of 
course, fall within this program and 
have set up procedures to minimize 
the procurement of new or specialized 
types of items or components if there 
is any possibility of a suitable item be- 
ing available within current military 


supply channels. 


O do this, however, requires a de- 

tailed spelling out of each piece that 
goes into a guided missile. It means an 
adequate description of the item, with 
enough data being furnished the Gov- 
ernment agency to permit a screening 
against available catalogs. 

The problem is not a difficult one, 
except of course for the magnitude, and 
that is where we have our troubles. A 
guided-missile system may have from 
twenty to thirty thousand spare parts 
in it. Screening of that amount is ob- 
viously a large job. Add to this the ef 
fect of changes being introduced and 
it is evident that the screening opera- 
tions can be multiplied by several mag 
nitudes. Progress is being made in es- 
tablishing electric accounting 
dures to accelerate this program. 

Parallel to the cataloging problem is, 
of course, our Government-furnished 


proce- 


equipment problem. As the various 
parts lists are screened against items 
available in the military supply chan- 
nels, we attempt to acquire these items 
from other technical agencies within 
the Department of Defense and phase 
them into the deliveries at the contrac- 
tor’s plant. With the twenty to thirty 


ORDNANCE 








other Government agencies involved, 
the large number of components, and 
the introduction of engineering changes, 
the expediting-codrdinating problems 
keep the guided-missile planner in a 
state of nervous exhaustion. 


HEF again the lead-time factors 
have to be very carefully watched 
and other Government agencies re- 
quired to meet their commitments. The 
problem is not insurmountable, but it 
does demand a lot of minute, detailed, 
and integrated planning in its control. 

Following the above program is the 
very. important packaging problem. 
Here we have a field where great sav- 
ings can be made—or costly operations 
performed if the packaging is not prop- 
erly planned and controlled. The type 
of packaging has to be determined, and 
the spare parts must be grouped into 
unit packs and overpacks. 

We have here a problem of adequate 
description, parts numbers, and stock 
numbers, and all this information must 
be generated in sufficient time to be 
available for the contractor to phase in 
with his delivery schedules and to pre- 
vent undue accumulation at the con- 
tractor’s plant. 

Control of engineering changes is 
particularly important with respect to 
the spare parts packaging program. 
Here again with respect to packaging 
we do not have a new problem as far 
as Ordnance is concerned but one 
where the sheer volume and magnitude 
requires extremely detailed planning to 
prevent unnecessary costs. 

Perhaps the most pressing problem 
that affects the guided-missile planner 
is the matter of safety. We are dealing, 


on one hand, with an 
entirely new item of B 
Ordnance matériel 
which uses in some 
cases highly hazardous 
and toxic liquids which 


require particularly careful handling. 
On the other hand, we have the pres- 
sure of accelerating production and 
striving to obtain early deliveries of the 
equipment to the field. When the time 
arrives for the release of this equip- 
ment, the individuals involved in as 
sessing its acceptability from a military 
safety standpoint are under tremen- 
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dous pressure in trying to determine 
whether a sound decision has been 
made. 

The easiest approach, of course, 
would be not to release anything for 
tactical use until it has had a long- 
term test evaluation and surveillance, 
but this would preclude meeting any of 
the crash schedules. Somewhere in be- 
tween, the best available technical data 
must be assessed and a reasonable cal- 
culated risk taken. 

This problem of assuring the safe 
operation of equipment is not a new 





“Perhaps the most pressing 
problem that affects the guided- 
missile planner is the matter of 
safety. We are dealing 

with an entirely new item of 
Ordnance matériel which uses 
in some cases highly hazard. 
ous and toxic liquids which 
require particularly careful 
handling.” 





one to the Ordnance Corps, but the de- 
cisions as to safety must be made at 
perhaps an earlier time in guided-mis 
sile programs than in other develop- 
ment items. 

Much has been said about the numer- 
ous changes that are constantly flowing 
into the system as a result of the prog- 
ress being made under the research 
and development projects. The imple- 
mentation of these changes is done un- 
der the engineering change order pro- 
cedure. 

Here we have the situation of trying 
to keep the production schedules mov- 
ing and at the same time attempting to 
introduce changes on a very expedited 
basis. The procedure set up here is 
essentially one of permitting the utmost 
flexibility while still attempting to main 
tain a proper record and control of the 
introduction of these changes so that 
their effects can be carefully studied and 
implemented with respect either to 
packaging, spare parts, or field modi 
fications. 

In this regard the grouping of such 
changes becomes more and more im 
portant once the equipment has started 


to be released to the field. 


Once in the field, the equipment is 
no longer under the control of the pro 
duction organization, and the interjec- 
tion of the engineering changes that 
may affect equipment already released 
necessitates the establishment of a field 
modification program. 

Here we have the complicated prob 
lem of knowing which items must be 
modified, where they are, and getting 
to the equipment the appropriate field 
modification kit which must be ap 
plied, together with the proper spare 
parts and attachments which can re 
place the components for which in 
tended. 

All of the above items are items 
which the Government experts have to 
think about with respect to tactical 
equipment for the field forces. In addi- 
tion, we must adequately plan for test 
and inspection equipment, and equip- 
ment required by Ordnance units which 
will support and maintain the field 
units. Here the problems are really 
accentuated by the telescoped nature of 
the programs. 

The systems being planned and pro 
jected for immediate field use upon pro 
duction preclude any long-range pro 
gram to develop the proper test and 
supporting Ordnance equipment. These 
decisions have to be made and the 
equipment planned for before the first 


matériel is delivered. 


T can be readily seen that the final de 

cisions as to the type of test and 
maintenance equipment needed cannot 
be determined until the designs for the 
tactical system have been finalized and 
until the various publications and spare 
parts lists involved have become rela 
tively firm. 

As a result, the test and Ordnance 
maintenance equipment and tool lists 
are bound to be in a state of continuous 
change and turmoil for some time to 
come. 

The above are merely the highlights 
of the problems that present themselves 
to the Ordnance Corps, but I believe 
they do point out the magnitude of 
our programs. Perhaps this discussion 
will help promote better understanding 
among all concerned as to the problems 
that must be solved before these pro 


grams can be run on a routine basis. 
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Thirty-sixth Annual Meeting 


The Thirty-sixth Annual Meeting of 
the American Ordnance Association, 
described in detail elsewhere in this 
issue, held at Worth and 
Carswell Air Force Base in Texas on 
May 6th and 7th. 

The meeting was a tribute to our 
Air Force. The theme of the meeting 
was “Air Air 
Power,” and the hope was expressed 


that, as a result of deliberations during 


was Fort 


Armament—Key to 


the two days, the strength of American 
science and industry, as represented by 
the American Ordnance Association, 
would be able to give added assistance 
in bringing about matchless air power 
for the security of our country in the 
atomic age. 
By invitation of Harold E. Talbott, 
Secretary of the United States Air 
Force, the Association was privi- 
leged to hold its annual meeting in 
codperation with the Air Force 
and to visit Carswell Air Force 
Base. Mr. Talbott’'s gracious invi- 
tation emphasized the important 
bond between the Industry-Ord- 
nance Team and the Air Force. 
The 2-day meeting stressed the well- 
known principle that to control the air 


for our that 
our military aircraft must be equipped 


national defense means 
with the best of armament. It is the 
function of the American Ordnance 
Association to assist, as a member of 
the team, in meeting this goal at all 
times and without challenge. 

Grateful thanks were also expressed 
to Gen. Curtis LeMay, Commander of 
the Strategic Air Force; to Lieut. Gen. 
Emmett O'Donnell, Jr., Deputy Chief of 
Staff, Personnel, whose splendid ad- 
dress appears elsewhere in this issue; to 
Maj. Gen. J. B. 
mander of the 8th Air Force, Carswell 
Air Force Base; and to Brig. Gen. 
Leighton I. Davis, director of develop- 
ment, Air Research and Development 


Montgomery, Com- 


Command, Baltimore, Md. 


Members were reminded that the 
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Ordnance Association performs a vol- 
untary service to our armed forces 
through its Technical Divisions and 
Committees. These Divisions and Com- 
mittees consist of many of the leading 
engineers and executives of American 
industry who make available, entirely 
without cost, their skills and counsel 
for the production engineering of all 
types of ordnance and armament for 


our Army, Navy, and Air Force. 


This year’s annual meeting was an 
appropriate occasion to offer again 
the facilities of the Association— 
35,000 strong—to the Air Force 
with assurance that its services are 
availahie at all times for the de- 
velopment and production of su- 
perior armament for air defense. 


Such a pledge was given by Lieut. 
Gen. Levin H. Campbell, Jr., who, as 
president of the Association, presided 
at the Fort Worth meeting. And it will 
be echoed by the Association from 


coast to coast. 


Navy Organization 

The report of the Committee on Or- 
ganization of the Department of the 
Navy has been submitted to the Secre- 
tary of the Navy Robert B. Anderson. 


The committee came to the con- 
clusion that the organization of 
the Navy ts basically sound. 


The few specks of dust that the com- 
mittee was able to find on the Navy’s 
proud escutcheon included the need for 
certain clarifications and reassignments 
of responsibilities. Especially is this so, 
in the committee’s opinion, regarding 
the authority of civilian executives. 

The committee’s second suggestion 
was that the Under Secretary of the 
Navy should be designated in charge 
of business and production activities. 

The final hint was that two new As- 
sistant Secretaries should be authorized 
and designated. 

All in all, a very flattering report— 


and deservedly so! 


Andrews Laboratory 


The Andrews Engineering Building, 
in honor of a great Air Force leader, 
the late Lieut. Gen. Frank Maxwell 
Andrews, was dedicated recently at the 
Air Force Armament Center, Eglin Air 
Force Base, Fla. Andrews’ 
untimely death early in the Second 
World War fighting 
forces of one of its best air power 


General 


deprived our 
pioneers. 

The memorial address was delivered 
by Maj. Gen. H. J. Knerr, also a dis- 
tinguished air-armament specialist. 

“This building,” he said, “is a par- 
ticularly fitting memorial to General 
Andrews in that it is an instrument to 
facilitate the exercise of foresight in the 
development of our armament. If, with 
the meager means available to him in 
his time, he was able to penetrate 
twenty years into the future so success- 
fully, how much better you are pre- 
pared to do likewise in your time. 

An- 
drews’ favorite quotation from General 


Douhet: 
who anticipate the changes in the char- 


“I commend to you General 


‘Victory smiles upon those 


acter of war’.” 


Radford on Varied Defense 


Adm. Arthur W. Radford, Chairman 
of the Joint Chiefs of Staff, recently 
gave the statesmen a briefing on the 


world situation. 


He told the Senate Foreign Rela- 
tions Committee that the Nation’s 
defense plans were not based on 
the belief that ability to deliver 
massive atomic retaliation was in 
itself adequate to meet all our se- 


curity needs. 


The admiral’s words had all the ring 
of a state paper of top importance. 

“In view of our vast industrial ca- 
pacity, technological ability, and limited 
manpower,” Admiral Radford 
“we believe that our most effective con- 


said, 


tribution consists of complex technical 
weapons and equipment, modern air 
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and naval power, and highly mobile 
offensive combat forces backed up by 
ready reserves, not for any one date 
but for now and the indefinite future. 

“On the other hand, we feel that the 
other free nations can most effectively 
provide in their own and adjacent 
countries the bulk of the defensive 
ground forces and local naval and air 


power.” 


Nike Antiaircraft Defense 


The Army has completed plans for 
the construction of forty Nike guided- 
missile antiaircraft installations for the 
protection of a number of critical de- 
fense areas. 

The project will take two years to 
complete and will cost $75,000,000. 
Harassed that we all 
some of us should sleep better in 1956 
if we live in the following areas: New 
York, Washington-Baltimore, Philadel- 
phia, Boston, Norfolk, Cleveland, Chi- 
cago-Detroit, Colorado Springs-Denver, 
Hanford, Seattle, Los Angeles, San 
Francisco, and one unnamed site. 


taxpayers are, 


Each defense area will have up to 
4 Nike battalions, each consisting 
of 448 persons and 4 batteries. 


The installations will be constructed 
to last at least ten years. The Army 
feels that by 1966 present-day guided- 
missile operations will be supplanted 
by something better. 


Offshore Procurement 


Our Government shouldn’t buy war 
goods abroad when American com- 
panies are suffering from a shortage of 
defense or other business. 

This is what businessmen are telling 
Congress and the Pentagon. Ailing in- 
dustries are making a dramatic fight 
for the $1.2 billion of war goods orders 
now scheduled to be placed in foreign 
countries in the near future. 


During the past two years we have 
channeled over $2.2 billion in de- 
fense contracts to foreign firms 
making ammunition, electrical 
equipment, cars and trucks, small 
boats, tanks, airplanes and parts, 


and other goods. 


The general idea—and many critics 
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claim that it was not a very bright one 
at that—was to boost defense produc- 
tion capacity lagging 
economies in Europe and elsewhere, 
and stimulate foreign trade by provid- 
ing foreign nations with American dol- 


abroad, spur 


lars. 

Now that certain American firms are 
reaching for the red ink, they want 
very much to be remembered when 
profitable contracts are about to be 


awarded to distressed industries. 


Long-Pull National Defense 

Quite an argument is shaping up 
over the “long-pull” concept of national 
defense as contrasted with the “mas- 
sive retaliation” policy. 

A prominent statesman expresses the 
view that the latter policy is not fitted 
to meet local aggressions like the one 
in Korea. He raises the question 
whether it would not leave this country 
off a 


“thermonuclear holocaust” or letting 


only two choices: touching 
the Communists get away with local 
aggressions. 

Charles E. Wilson, Secretary of De- 
fense, a “long-pull” champion, states in 
his semiannual report that United States 
strategy was aimed at handling little 
aggressions as well as big ones. 

“The new long-range guidelines for 
the military security of the United 
States,” he said, “place increased em- 
phasis on land- and carrier-based air 
power and on the integration of new 
weapons into our strategy and tactics. 
At the same time, they provide for the 
maintenance of strong, well-trained, 
and well-equipped ground and naval 


forces.” 


Mr. Specialist 

The Defense Department announced 
that the 1955 Army would begin an in- 
tellectual exercise of unusual magnitude. 
It will begin to draw a distinction 
between noncommissioned officers and 
technical specialists. 

Today all specialists, as well as men 
serving as leaders or supervisors, are 


considered noncommissioned officers. 


Under the new order, those men 
who actually serve as leaders or 
supervisors will the old 


designations of corporal and ser- 


retain 


geant. Their titles and insignia will 
remain unchanged. 


Men who nonleadership 
duties will get new titles and insignia. 
They will rank as master specialist, spe- 


cialist first class or second class, or sim- 


perform 


ply specialist. 

There will be no change in pay or 
other benefits as a result of the new 
operation. But its always good to see a 


specialist come into his own. 


Involuntary Service 


Although some men may not like it, 
active-duty Reservists may be required 
to serve involuntarily in the Reserve 
and National Guard. 

Assistant Secretary of Defense John 
A. Hannah disclosed that he has asked 
the Attorney General two heavy-duty 
questions affecting a new Reserve train 
ing program which Congress, we pre 
sume involuntarily, will be asked to 
consider. 

Ready for the questions? 

1. Does Congress have constitutional 
authority to assign Reservists involun 
tarily to the National Guard program? 

2. Can men be drafted for six 
months’ training and then be required 
to serve in the Reserve units or the 
National Guard for an extended period 
of training? 

Secretary Hannah told the Senate 
Armed Services Committee that de- 
tailed plans to strengthen the Nation’s 
inadequate Reserve forces will be pre- 
sented to the National Security Council 
when two answers are received to two 


remarkably clear questions. 


More or Less Men 


Here we go again. The question is 
whether modern weapons will require 
greater battlefield dispersion of troops 
—and hence more of them. 

Gen. Charles L. Bolte, Vice Chief of 
Staff, recently spoke up for the affiirma- 


tive. 


Modern weapons, he maintained, 
will demand greater dispersion of 
battlefield. It would 


certainly be silly to mass our man- 


units on the 
power where they could easily be 
knocked off by atomic weapons of 


the enemy 
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“The greater area of the battlefield 
will in turn require larger numbers of 
General Bolte said. “Thus, even 
though the men are more widely dis- 


men,” 


persed and in smaller units, they will 
still be needed in great numbers, and 
there is nothing to indicate that the 
demands upon our manpower will be 
lessened im any future war.” 

More technology, more men. If this 
sort of thing keeps up, we may soon 
run out of technology. 


A-Gun Power 


Gen. Matthew B. Ridgway, Army 
Chief of Staff, recently declared that 
the Army’s new atomic cannon can 
fire a shell with nearly as much de- 
structive power as the atomic bomb 
that was dropped on Hiroshima toward 
the end of World War II. 


General Ridgway also disclosed 
that Army units will soon get new 
guided missiles and rockets which 
will further increase their ability to 
concentrate long-range firepower 
on enemy targets. 


The Army is making great efforts to 
increase both mobility and flexibility in 
order to be able to attack and defend 
under conditions of atomic warfare. 

The size of Army divisions may be 
cut to permit greater dispersion and 
thus offer smaller and more widely 
scattered targets. Dispersion is the big 
problem. If we are wise we will leave 
no stone unturned to bring it about all 
up and down the line. 


Exercise Flash Burn 
Television the main 


phase of Exercise Flash Burn, one of 


was used in 
the largest Army maneuvers ever held 
in this country. 

You can no longer escape TV—even 
on a battlefield. 

Sixty thousand troops and several 
hundred aircraft demonstrated the 
power and efficiency of new atomic 
weapons in the Fort Bragg-Camp Mac- 
kall area of North Carolina. 


TV has tactical significance. TV 
cameras broadcast maneuver battle 
scenes direct from trucks near the 
front lines and from liaison air- 


craft to command posts. 


Some of the Army’s latest weapons, 
including the heavy Honest John artil- 
lery rocket, the Corporal guided missile, 
and the 280-mm. atomic cannon, were 
employed with excellent results. 

The maneuvers also demonstrated the 
increasing airlift capabilities of the 
United States. Giant troop transports 
brought 7,000 men goo miles to Exercise 


Flash Burn. 


Operation Clean Sweep 

Spring is the season for auction sales. 
Everybody buys a new car, a used car, 
or a surplus military item. 


Military surplus sales this year, it 
is estimated, may bring in, more 
or less, give or take a dollar, about 


$200 million. 


The Army never had it so good in 
this atomic era of frustrating economy. 

Not only are auction sales being given 
a profitable whirl but negotiated sales 
will also be tried. 

These disposals, in case you didn’t 
guess, are part of the inventory mod- 
ernization program which the Defense 
Department sponsors. But be careful, 
friends. Don’t the on-hand 
stocks of critical weapons. They don’t 


reduce 


grow on trees and the longer they take 
to make the harder they are to get when 
you need them. 


Ordnance in Korea 

“An ounce of prevention is worth a 
pound of cure.” 

This famous little quotation is being 
pounded or infiltrated into the minds 
of the student officers who are attend- 
ing the M-series Preventive Mainte- 
nance Course at the 32nd Ordnance 
Battalion, Pusan, Korea. 

Each Monday and Thursday a new 
group of officers from the Korean Com- 
munications Zone starts the 3-day class 
which consists of twelve hours of 
lectures, six hours of demonstrations, 
and a like number of hours for practi- 
cal exercise periods. 


“Each individual must realize that 
a vehicle costs a considerable sum 
of money,” said Lieut. James C. 
Streicher, Detroit, Mich., the chief 
instructor. 


He added that each soldier should 
give it (the Army vehicle) the same 











care he would give his own car. Good 
advice wherever given, whether in 
Korea or in South Parking. Keep up the 
good work, Lieutenant! 


Industrialists Honored 


John Slezak, Under Secretary of the 
Army and a director of the American 
Ordnance Association, was one of six 
leading engineers and industrialists, all 
of them graduates of the University of 
Wisconsin, who were cited for out- 
standing accomplishments in their fields 
at the annual Wisconsin Engineers’ Day 
observance on the campus, Friday, May 
7, 1954. Others honored on the same 
occasion were: 

Arne J. Asplund, president, Difibra- 
tor Corporation, Stockholm, Sweden; 

Adolph J. Ackerman, consulting en- 
gineer, Madison; 

Mack C. Lake, formerly president 
and now consultant of the Orinoco Min- 
ing Company, New York; 

David W. McLenegan, manager of 
technical personnel and education of 
the Hanford Atomic Products Opera- 
tion of the General Electric Company, 
Richland, Wash.; 

Robert C. Siegel, chief engineer, Wis- 
consin Telephone Company, Milwau- 
kee. 

Secretary Slezak was born in Czecho- 
slovakia and came to the United States 
in 1916. He was graduated from the 
University of Wisconsin in 1923. He 
served in both World Wars I and II 
in the Ordnance Department of the 
Army and continued to serve in the 
Army Ordnance Reserve between the 
wars. He was chief of the Chicago Ord- 
nance District for forty-seven months 
during the Second World War and was 
a consultant to the Army and Navy 
Munitions Board in 1947. 

Colonel Slezak was named Assistant 
Secretary of the Army in 1953 and 
since early this year has served as Un- 
der Secretary. Before coming to Wash- 
ington he was president of the Turner 
Brass Works, Sycamore, Ill.; president 
and chairman of the Pheoll Manufac- 
turing Company, Chicago; and a di- 
rector of the Felt and Tarrant Manu- 
facturing Company, Kable Brothers 
Company, Illinois Bell Telephone Com- 
pany, Burgess-Norton Manufacturing 
Company, and Infilco, Inc., in Chicago. 
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Armament Research 


An Editorial 


UR very strong position in science and industry is one 
of the main defensive bulwarks of this country. 
One of the revolutionary developments of World 
War II was the emergence of science and technology to a 
primary réle in shaping the character and outcome of war- 
fare. The rise of air power to a dominant position among 
the military forces was a part of the revolution in military 
science, but the revolution was much broader than airplanes; 
it affected all arms and all weapons systems. 

The development of radar, proximity fuzes, precision fire- 
control systems, and the atom bomb was a major factor in 
winning the war. Scientific results were quickly put into 
practical military use. The United States was a leader and 
continues to lead in this technological revolution. 

Addressing an Armed Forces Day Dinner in Atlanta, 
Donald A. Quarles, Assistant Secretary of Defense (Research 
and Development), remarked that, in order to insure and 
guarantee this technical leadership, we must continue to 
have a sound military research and development program. 

“This 


spending for research and development about $1.3 billion, 


year, he said, “the Department of Defense is 
the highest level of such expenditure in our history. This is 
about 2 times the average research and development ex- 
penditure in the years immediately before Korea, when the 
level ranged around one-half billion dollars a year.” 

Such boom-and-bust, or feast-or-famine fluctuations are un- 
Wise on two counts: 

First, we paid a heavy penalty in the initial inefficiency of 
our research and development work that was suddenly 
speeded up to meet the challenge of the Korean crisis. 

Secondly, we took chances when we tried to produce 
large quantities of war matériel for Korea that had not been 
completely developed. It is a grievous error to put an un- 


proved weapon into quantity production. 


ESEARCH and development programs, any more than 

production programs, cannot be turned on and off like 
faucets. If they are not maintained on a high, consistent, and 
constant level of efficiency by adequate appropriations, no 
amount of bureaucratic desk-thumping can regain the golden 
opportunities of a slowdown yesteryear nor recapture the 
lost laboratory and field-testing hours that might have given 
us ready-to-go preparedness. 

But Mr. Quarles assures us that we have, at long last, 
learned our lesson. 

“The present program,” he declared, “taken together with 
the military-related programs of the Atomic Energy Com- 
mission, accounts for about one-half the total research and 
development under way in the United States. As important 
as this work is to the security of the country, I doubt that 
we could devote a very much higher fraction of our research 


and development effort to defense without damage to the 
essential civilian economy and the long-term welfare of the 
Nation.” 

The budget now under consideration by the Congress for 
the next fiscal year cuts back the present level of expenditure 
by about ten per cent. Recent events in such diverse areas as 
Indo-China and Guatemala scarcely warrant a great deal of 
optimistic economy. As Mr. Quarles properly points out, 
there is no prospect for the kind of peace that would justify 
letting down our guard. 

The obvious task of our Defense Department is to get 
substantially full value in research and development from 
the moderately lower expenditure level. There must certainly 
be no letdown in our preparation for the long pull. 

“Realizing how quickly things will happen in the next 
major conflict,” Mr. Quarles asserted, “it is apparent that 
we must perfect the most modern and effective weapons now 
and have them ready in our arsenals and in the hands of 
our troops before war starts. We must realize that we will 
never again be allowed the time for orderly build-up from a 


peacetime to a war footing.” 


HAT is apparent, however, is not always done. It ts 

apparent, for example, that basic research is essential 
to genuine progress in our technological age. Yet Mark 
Watson, distinguished military analyst, recently charged 
that, in postwar military research, we are still dragging our 
feet. We are appropriating much less than our scientists are 
seeking. All the mechanisms for research are not fully em 
ployed, and we are not outstandingly proficient, so Mr. 
Watson alleges, in planning research projects at a high level. 
In short, we tend to favor those projects which show a lively 
promise of results. 

It may be argued that we are fully capable of producing 
more new weapons than we have thus far introduced for 
use on the battlefield. At the same time, we can take legiti 
mate pride in the whole family of new atomic-age weapons 
that we have pioneered. 

The 280-mm. gun, already in Eurove, can pin-point 
targets at twenty miles. The Honest John rocket requires no 
special emplacement and its launchers are even more mobile 
than the 280-mm. gun. The Corporal, a surface-to-surface 
guided missile, rounds out the atomic ground weapons. 

Continuing high-quality research is essential in all fields 
ground, sea, air, and underwater. There must be no com 
placent slackening of effort. In this important area of na 
tional defense the American Ordnance Association can be 
counted on, as in the past, to contribute its best and finest 
resources, through its highly efficient Technical Divisions, to 
the unending task of keeping America in the forefront of 


military technology. 
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The cutaway drawing of the Lockheed F-94C Starfire jet interceptor, above, shows how the forty-eight 2.75-inch rockets are 
carried in nose tubes and wing pods and the stowage of the 1,200 pounds of electronic equipment. The new M39 automatic 
20-mm. aircraft cannon, below, has a higher cyclic rate than any other aircraft gun now in operation (Air Force photo). 
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@ The establishment of an “American theater” under 
a single, powerful commander with responsibility for 
continental defense is being considered by our highest 
military and civilian authorities. The commander would 
have authority over all Air Force, Army, and Navy 
units allocated to defense of the U. S. against attack. 

Defense Secretary Charles E. Wilson said the move, 
long advocated by some military men and opposed by 
others, “hasn’t been decided.” 

Criticism of present methods of defense is not new. 
Last June a special committee told Mr. Wilson that “the 
complex operations of continental defense against air 
attack suffer throughout from lack of clean-cut organi- 
zation.” 

Under the present setup there is an Air Defense Com- 
mand operated by the Air Force. The Army has an 
Antiaircraft Command, responsible for artillery and mis- 
siles around industrial centers and under the “operational 
control” of the Air Defense Command. 

The Navy, whose continental defense réle is increas- 
ing, is on its own, so to speak, but “codrdinates” with its 
sister services. The Navy is reported not to favor the idea 
of an “American theater” commander to whom it would 
have to allocate specific forces, relinquishing its own con- 
trol over them. 

There are two main continental defense organizations 
under study: 

1. A huge unified theater under a single commander, 
like those in the Far East, Alaska, and the northeast 
from Labrador to Thule, Greenland, with air, ground, 
and sea forces at his disposal. 

2. A less ambitious project to make the Air Defense 
Command a specialized organization directly responsible 
to the Joint Chiefs of Staff as the Strategic Air Command 
is now. 


@ At about the time he relinquished his post as Assist- 
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ant Secretary of Defense (Supply and Logistics) to be- 
come the Secretary of the Navy, the Hon. Charles S. 
Thomas outlined in a briefing session at the Pentagon 
the tremendous advances being made by the Department 
of Defense in applying modern supply methods to “the 
biggest business in the world.” 

Secretary Thomas stated that the Defense Department 
is working to gear its supply system to this Nation's 
modern production plant. 

“If, overnight, we should devote all our economy to 
war production, the output would be staggering,” Secre- 
tary Thomas noted. “We want to be able to take advan 
tage of that production.” 

One effort to improve supply is centered on develop 
ment of a basic system of catalogs for military end 
items. Now there are 4.5 million items. Secretary Thomas 
hopes the list can be cut to around 1.5 million. When 
perfected, the new catalogs will give each military item 
a single stock number, where now some items have as 
many as 400 stock numbers. He emphasized it would 
take several years to complete the numbering system. 

Previous efforts aimed at a single catalog of military 
goods led to the “most maladministered program I have 
ever known,” Secretary Thomas charged. He said the 
advocates of the single catalogs were wrong on thre« 
counts—that it would be useful, that it could be prepared 
by 1954, and that it would save four billion dollars a year 

While there is to be one stock-numbering system, Sec 
retary Thomas explained there wiil be several. catalogs, 
one for the items that all the services use, others for items 
used by two services, and still others for the 60 per cent 
of all military items that are used by only one of the 
services. 

Secretary Thomas said that another major effort is 
centered upon standardizing military equipment. He 
said that in Korea he saw the armed forces using 25 dif 
ferent makes of cranes and 23 kinds of power shovels. 


He said that the list of 74,000 different bearings used by 





the armed services has been cut to 21,000 and will be 
further cut to between 5,000 and 7,000. 

Five thousand different kinds of electronic tubes were 
being used, and this number will be cut to about 190. 
The list of 800 different screwdrivers is being cut to about 
100, and the variety of ski poles is being trimmed from 
25 to one. 

A by-product of a more efficient supply system, said 
Secretary Thomas, is expected to be a less costly accumu- 
lation of surplus material and a more orderly surplus- 
disposal system. He said civilian specialists will be as- 
signed to the surplus program, with special training and 
some yet-to-be-developed incentive system for helping to 
keep the surplus moving, and a 10-member advisory 
group will be set up to help. 


@ The signing of the Air Academy Act by the Presi- 
dent marks the end of the first phase in the establish- 
ment of a professional academy to supply a nucleus of 
officers trained intensively and specilically for lifetime 
careers in the Air Force. 

Since 1949 the Defense Departmeut has 
the position that an Air Academy was the solution to 
the Air Force’s need for professional air officers. 

This position was endorsed by a Service Academy 
Board in 1949 headed by Dr. Robert L. Stearns, presi- 
dent of the University of Colorado. Vice-chairman of 


maintained 


the board was General Eisenhower, then president of 
Columbia University. Other more recent studies by edu- 
cators have upheld the position. 

The establishment of the Air Academy will serve a 
number of important purposes: 

1. It will eliminate the drain on the Military and 
Naval Academies which heretofore have had to furnish 
25 per cent of their graduates to the Air Force. 

2. The number of officers obtained from these two 
sources is not enough to maintain an adequate corps of 
career-minded officers in the Air Force. Top-notch grac- 
uates of civilian colleges are normally not interested in 
the lesser financial attractions offered by careers in the 
Air Force. The Air Academy will supply these officers. 

3- It will furnish air-minded and air-experienced ofh- 
cers with training in Air Force specialties rather than 
Army or Navy specialties. 

4. Approximately 1,200 Regular officers must be taken 
into the Air Force annually. All studies of Regular officer 
needs for all three services reflect the belief that 50 per 
cent of the Regular officers should be service-academy 
graduates with 50 per cent coming from civilian colleges. 
It is impossible to meet these quotas with the two exist- 
ing academies. 

5. The training program will enable the Air Force to 
establish and enforce the highest standards of loyalty, in- 
tegrity, and patriotism, and to motivate its cadets to a 
lifetime of service in the armed forces. 


6. It will provide a source for large numbers of Regu- 
lar officers who will eventually be specialized in both 
pilot and aircraft observer positions. There is an increas- 
ing need for such flying officers in the Air Force in both 
fighter and bomber-type aircraft. 

7. The intangible but invaluable factors of morale, 
esprit de corps, and devotion to the service resulting from 
the establishment of the Air Academy will inevitably 
contribute to the effectiveness of the entire Air Force. 

Secretary of the Air Force Harold E. Talbott has ap- 
pointed a 5-member commission which will recommend 
a site for the new Air Force Academy. 

The three civilian members are Virgil M. Hancher, 
president of the University of Iowa; Merrill C. Meigs, 
vice-president of the Hearst Corporation, Chicago, IIl., 
and during World War II, senior consultant on aviation 
in the War Production Board; Charles A. Lindbergh, 
whom President Eisenhower nominated recently to be 
a brigadier general in the Air Force Reserve. 

The military members include Gen. Carl A. Spaatz, 
US.AF., Ret., first Chief of Staff of the Air Force; and 
Lieut. Gen. Hubert R. Harmon, special assistant to the 
Chief of Staff for Air Force Academy matters. 


@ The Bureau of Supplies and Accounts, Navy Depart- 
ment, announced it would establish a course in Supply 
Management pointed primarily at the responsibility level 


of commander and captain. 

It will be given in resident form at the Navy Supply 
Corps School, Athens, Ga., through the Correspondence 
Course Center, Brooklyn, N. Y., and will be made avail- 
able to inactive Reserve officers in resident form in the 
various Navy Reserve Officer Schools. 

It is planned that this course will be used to provide 
an area of exemption from examination for promotion 
to the grades of commander to captain. 

Bureau of Supplies and Accounts officials expect that 
the course will be instituted no later than January 1955. 


@ More than goo persons with college degrees, of which 
number approximately 200 have masters degrees and a 
dozen or so Ph.D’s from American and European uni- 
versities, are pooling their mental resources at the Army’s 
Redstone Arsenal, Huntsville, Ala., in developing new 
wonder weapons with emphasis on rockets. The group 
includes noted American missilemen and scientists and 
most of the top-level Germans who developed the V-2 
rocket. The fruits of their research and development will 
enable America to play a tremendous rdle in the event 
of future war. 

In fact the Army feels that the accumulated special- 
ized knowledge held by these scientists, chemists, physi- 

















cists, mathematicians, and military experts probably is 
unequaled anywhere in this country today. 

Furthermore the statistics reveal that 20 per cent of 
enlisted privates there are college graduates and 85 per 
cent have high-school graduation certificates. These fig- 
ures include cooks, guards, and truck drivers as well as 
chemists and mathematicians. 


@ The top-secret intelligence outfit of the Defense De- 
partment—the National Security Agency, will start mov- 
ing to Fort Meade, Md., next January. The agency, which 
now operates from scattered buildings and barbed-wire- 
enclosed areas in and around Washington, concentrates 
on monitoring all electronic communications. 

Construction of the agency’s new headquarters has 
been under way for some time and is scheduled for 
completion in 1956. 


@ The Defense Department recently announced it has 
worked out a new agreement with the General Services 
Administration designed to speed the disposal of surplus 
military-owned supplies and equipment. 

Henceforth, the Pentagon said, all items which are 
reported to GSA as excess to military needs will be auto- 
matically released for sale after go days, with the excep- 
tion of office furniture, which will be held for 120 days. 
Purpose of the time period is to allow GSA to “screen” 
other Government agencies on the chance they might 
want the property. Up to now there has been no limit on 
the amount of time which might be consumed in the 
screening process by GSA. 

The Pentagon also announced that 11 categories of 
excess material will no longer be reported to GSA, in- 
cluding shoes, electronics equipment, old auto parts, 
textiles, machine tools, and similar equipment for which 
there is relatively little nondefense demand. Up to now 
these items were reported to GSA and given a 75-day 
screening. 

Defense officials believe the new procedures will cut 
from 75 to 80 days from the time required in disposing 


of military surplus items. 


@ The Pentagon is getting ready to issue new orders lay- 
ing out a uniform, department-wide policy on the allow- 
ance of rapid depreciation of defense production facilities 
in figuring costs of defense contracts. 

The new orders will be of importance to every manu 
facturer producing goods for the Defense Department 


under negotiated contracts. They also will be significant 
for those contractors who have completed their orders 
but who want a readjustment in their allowance for de 
preciation costs. 

For more than a year, the military services have been 
allowing manufacturers “true depreciation” of too!s and 
equipment used to make guns, aircraft, ammunition, and 
similar items. But there has been one big hitch: The 
services can't agree among themselves on what consti 
tutes “true depreciation.” 

Here’s how it works: An aircraft manufacturer who 
gets an Air Force order for 1,000 bombers is allowed to 
add to the price of the planes an additional sum repre- 
senting the anticipated obsolescence of his facilities. This 
depreciation of his bomber-production equipment is 
naturally higher than the depreciation of tools he might 
use in producing civilian-type transport planes for the 
Government. That’s because today’s bomber may become 
obsolete in just a few years, while a transport model 
usually remains in operation for a decade or longer. 

“True depreciation” of production equipment in ne- 
gotiated military contracts has nothing to do with the 
accelerated tax amortization of production facilities au- 
thorized by the Office of Defense Mobilization. Purpose 
of the ODM “fast write-off” program is to spur invest- 
ment in facilities and equipment needed to produce de- 
fense and defense-related goods. A plant operator who 
gets a quick write-off from ODM is permitted to deduct 
the cost of his new facility from his taxable income at a 
faster rate than that normally permitted by the Govern- 
ment 

Failure of the military services to get together in their 
allowance of depreciation of facilities in calculating con- 
tract costs has annoyed contractors. The Navy, for ex- 
ample, is more generous than the Air Force in permit- 
ting rapid depreciation. So a contractor turning out goods 
for both services may find himself in the position of 
having identical tools in his plant getting two different 
rates of “true depreciation.” 

To bring these divergent service policies into line, 
the Defense Department plans to rewrite its present di 
rective governing the allowance of depreciation on mili 
tary production facilities. Some officials feel the new 
version will provide more exact “guide lines” for mili- 
tary procurement officials so that they will all pull in 
the same direction in figuring depreciation in military 
contracts. 

In addition, the Pentagon plans a second directive 
which will create a “superboard” to be headed by an 
Assistant Secretary of Defense. This board will review 
and coérdinate the rulings of the “facilities depreciation 
boards” of the three services which have been grappling 
with the problem by themselves up to now. 

Rapid depreciation has been a No. 1 headache for the 
Government since the outbreak of the Korean War 
When the fighting started, for example, the Pentagon 
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@ Welding Committee of the Advisory 
Technical and Research Group, probably 
at Washington, D.C., September 9, 1954. 


@ Proving Ground Instrumentation Com- 
mittee of the Fire Control Instrument Di- 
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had no authority to permit defense contractors anything 
more than normal peacetime depreciation on their pro- 
duction facilities, even though the facilities they used 
might become obsolete in a matter of three or four years. 
When the Pentagon finally received authority to allow 
wartime depreciation in 1952, producers who had negoti- 
ated contracts in the early days of the war applied for 
increases on their old contracts. 

At present, according to Pentagon officials, about 150 
contracts are waiting for redetermination. They cover 
orders for aircraft, electronics items, fire-control devices, 
ammunition equipment, and similar goods and _ in- 
volve “several hundred million dollars’ worth of produc- 
tion facilities” which are now eligible for higher deprecia- 
tion allowances. Nobody knows for sure how much addi- 
tional money will be required to settle these contracts, 
but Pentagon officials doubt that the Government will 
have to pick up a very large tab to handle them. 

One big source of confusion for industry has been the 
fact that the Renegotiation Board is required by law to 
allow defense contractors to recover all the costs which 
they would be allowed to deduct in computing their tax- 
able income. This means, in effect, that the Renegotia- 
tion Board roust allow defense producers the full amount 
of “depreciation” permitted them in the certificates they 
receive from ODM. 

Noting this, industrialists argued at one time that the 
Defense Department likewise should adopt the acceler- 
ated tax amortization allowances granted for new facili- 
ties by ODM in figuring rapid depreciation. But Penta- 
gon officials and other Government men balked at this 
proposal on the ground that the fast tax write-off allow- 
ances given by ODM were far in excess of what they 
would consider realistic depreciation. They reasoned that 
adoption of the ODM allowances would substantially 
increase the cost of the Korean build-up to the U.S. tax- 
payer. 

Besides the “true depreciation” used by the Pentagon 


and “full amortization” used by the Renegotiation Board, 
the Government has still another method for figuring de- 





preciation. That is found in the regular peacetime tax 
amortization code of the Internal Revenue Service. This 
code sets the rates at which owners of factories, houses, 
tools, and thousands of other items are allowed to write 


off their investments for tax purposes. 


@ News of Technical Divisions and Committees: The 
National Executive Committee of our Association has re- 
cently authorized the establishment of another new 
A.O.A. Technical Division to be known as the Under- 
water Ordnance Division. Initially this new Division will 
have an Executive Board, a Torpedo Committee, and a 
Mine Committee. 

For the time being, it is considered that any fire-control 
problems pertaining to this new Division can be handled 
by the appropriate Committee of our existing Fire Con- 
trol Instrument Division. Should it be found later that 
this plan does not function with the maximum efficiency, 
then steps will be taken to organize a separate Fire Con- 
trol Committee for this Division. 

It is also possible that problems relating to thrown 
weapons, nets, detectors, and exploders may require or- 
ganization of additional Committees within the new 
Division. This new Division is now in the process of be- 
ing organized and staffed. 

C. K. Davis, president of the Remington Arms Com- 
pany, Bridgeport, Conn., who has been chairman of our 
Small Arms and Small Arms Ammunition Division since 
its establishment, retired from active business and at the 
same time requested that he be relieved as chairman of 
this important Division. 

Mr. Davis’ request was acceded to with much regret, 
as the Small Arms and Small Arms Ammunition Division 
under his leadership had been developed into one of 
the most active and important Technical Divisions of 
the American Ordnance Association. Fred F. Hickey, 
president of the Savage Arms Corporation, Utica, N.Y., 
long-time deputy of this Division, has become the new 
chairman. 

Maxwell R. Warden, newly elected president and gen- 
eral manager of the Remington Arms Company, has be- 


come the new deputy chairman of the Division. 
George F. Luckey, president of the Hamilton Watch 


Company, Lancaster, Pa., recently retired from active busi- 
ness and at the same time submitted his resignation as 
chairman of our A.O.A. Watch and Clock Committee of 
the Fire Control Instrument Division. Mr. Luckey’s re- 
quest was accepted with great reluctance, but we are 
pleased to report that Arthur B. Sinkler, the newly elected 
president of the Hamilton Watch Company, has accepted 
the chairmanship of this very important A.O.A. Tech- 
nical Committee. 



























A.O.A. Holds 36th Annual Meeting at 
Fort Worth and Carswell AFB, Texas 


The Air Force—represented principally 
by the Strategic Air Command and the 
Air Research and Development Center— 
the titanium industry, and the Fort 
Worth-Dallas area of Texas joined with 
the American Ordnance Association to 
make the Thirty-sixth Annual Meeting 
of the A.O.A. on May 6th and 7th a 
roaring success. 

After a day of absorbing discussions on 
the research and development activities of 
the Air Force and the latest advances in 
techniques of producing and using titan- 
ium, the members gathered under balmy 
Texas skies to witness tests and demon- 
strations at Base, 
the widespread domain of the 


Carswell Air Force 
part of 
Strategic Air Command 

Many of the members arrived at head- 
quarters in the Hotel Texas at Fort 
Worth the afternoon before the meeting 
opened officially. On May 6th Warren W. 
Wells, president of the Lone Star Post, 
greeted the members who had gathered 
from all parts of the country and intro- 
duced Brig. Gen. L. I. Davis, Director of 
Development of the Air Force’s Air Re- 
search and Development Command in 
Baltimore 

The remainder of the morning General 
Davis and his principal division heads 
gave a clear and complete view of the re- 
search and development problems of air 
Col. Philip S. Robbins out- 
lined the vast ARDC organization, and 
Col. Robert T. Fincke and Col. Leroy L. 
Stefen described the desired military char- 
acteristics of air ordnance and the trends 


armament. 


in modern fire-control systems. Col. James 
N. Sammons brought the audience up to 
date on the latest techniques of packaging 
and handling the vast and varied items of 
Air Force equipment. All these papers are 


published in the Armament Techno‘o.s 
section of this issue, beginning on page 
153. 

Robert L. Biggers, national A.O.A 


vice-president in charge of Posts, presided 
at the '~dustrial Preparedness luncheon 
where Maj. Gen. C. T. Harris, Jr., greeted 
the Industry-Ordnance Team on behalf of 
Texas. General Harris told of the early 


days of the Association and made a strong 
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plea for the continuance of the splendid 
relationships carried on by industry and 
Ordnance through the Association 
The guest of honor, August C. Esen- 
wein, vice-president of Consolidated Vul- 
tee Aircraft Corporation, related the 
achievements in the aircraft industry in 
furthering the air power of this Nation 
and made it apparent that this industry 
takes its responsibilities seriously. His ad- 
dress is published on page 37 of this issue 
After the 
sembled again in the Hall of Exhibits for 
B. S 
Water- 
Mesick 
had assembled an outstanding team com- 
Frank H. 
Perry, and David Goldberg to 


luncheon the members as 


the titanium seminar at which Col 
Mesick, 
town Arsenal, presided 


commanding officer of 


Colonel 
prised of Vandenburgh, 
Thomas E 
speak on the particular uses of titanium 

These talks were followed by an excel- 
lent treatise by Maj. Gen. Kern B. Metz 
ger of the Air Matériel Command on the 
strategic use of titanium. (All the papers 
on titanium are being published in bro- 
chure form for the Company Members 
of the Association. The brochure will be 


available to individual members on re 
quest.) The audience was thoroughly en- 
grossed in this subject and many questions 


followed the talk 


ASSOCIATION AFFAIRS 


In addition to Watertown Arsenal, the 
exhibitors of titanium processes and pro- 
4.0.A, is indebted 


for their generous coéperation were: Boe- 


duction to whom the 


ing Airplane Company, Consolidated Vul- 
tee Aircraft Corporation, Curtiss-Wright 
Electric Company, 
Kropp 
Forge Company, Lockheed Aircraft Corp- 
oration, North American Aviation Corp- 
oration, Solar Aircraft Company, Western 
Gear Works 

The guest of honor at the dinner meet 
ing held in the Crystal Ballroom of the 
Texas Hotel Gen 
O'Donnell, Jr., Chief of 
Personnel, United States Air Force. Mr 
Wells presided at the meeting, and Brig 


Corporation, General 


Harvey Aluminum Company, 


Emmett 
Staff 


was Lieut 


Deputy 


Gen. Terence P. Finnegan, Deputy Chief 


of Chaplains, USAF, delivered the invo 
cation and benediction 


The guests were welcomed to Texas by 


J. B. Thomas, president of the Texas 
Electric Service Company. The toast- 
master, Lieut. Gen. Levin H. Campbell, 


American Ordnance 


keynote of the 


Jr., president of the 
struck the 
“Aircraft armament, key 


Association, 
meeting to air 


power”’—in his introduction of the guest 


of honor. General O'Donnell delivered a 
splendid address concerning the role of air 
power in the framework of the diplomatic 
and military affairs that together support 
our national policy and noted that national 
security depends on national unity. This 


address is published on page 34 





Among distinguished guests at the Fort Worth meeting were, left to right: Maj. Gen. 
J. B. Montgomery, commander, Eighth Air Force; J. E. Schaefer, Boeing Airplane 
Company; Lieut. Gen. Emmett O'Donnell, Jr., Air Force Deputy Chief of Staff; W. W. 
Wells, president, Lone Star Post, A.O.A.; Assistant Army Secretary G. H. Roderick. 
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The day at Carswell was opened at the 
base auditorium where Maj. Gen. John B. 
Montgomery, Commander of the Eighth 
Air Force, presented a detailed account of 
the history and operations of the Strategic 
Air Force. The members then moved 


along to see aircraft on the line and full- 
scale training exhibits that showed exactly 
how the equipment in an aircraft operates. 

On the flight line the B-36, B-47, F-84F, 
F-86F, F-94, C-124, and KC-97 were dis- 
played. Many members had a chance to 
explore the B-36 and peer into the work- 


ing spaces of the B-47. 

Shortly before the barbecue luncheon 
the members gathered at the picnic 
grounds where the air demonstration took 
place. Almost from 50 to 
6,000 feet above the ground, B-36’s, 
B-47’s, and F-86’s swooped out of the sky 
Air Matériel Command exhibited the 
FICON operation where an F-84 is 
hooked onto and released from a B-36; 
the KC-97 flew while a B-47 
hooked up to its boom to refuel. 
of the demonstration was 


overhead, 


overhead 


The climax 
superb performance of precision flying— 
part of the training of all combat fighter 
pilots—by the Thunderbirds who executed 
perfect loops and rolls while maintaining 
close formation. 

The afternoon was devoted to visiting 
Convair’s B-36 plant located adjacent to 
Carswell. The party was greeted by Mr. 
Esenwein and conducted through the 
mile-long plant where over 200 B-36’s 
have been manufactured and assembled 
under one enormous roof. At the end of 
the production line the members stopped 
to watch the waist guns of a B-36 firing 
at a fixed target. 

The one lesson that should stand out in 
the minds of all members as a result of 
this meeting is the need for continued 
close coéperation between industry and 
the Air Force so that our armament will 
keep pace with aircraft development. 


e AT SYRACUSE.—The 
Chapter of the Empire Post held its 
spring dinner meeting at the American 
Legion Civic Center on May 12th. 

A great turnout was on hand to greet 
Philip P. Glassey, vice-president of Easy 
Washing Machine Company and a former 
chapter chairman, who was the guest 
speaker. Mr. Glassey had returned re- 
cently from six weeks in East and West 
3erlin and related his experiences abroad 
and his impressions of the battle for free- 
dom being waged on the Iron Curtain’s 
edge 

Col. Edward G. Miller, deputy chief of 
the Rochester Ordnance District and sec- 
retary of the Empire Post, reviewed the 


Syracuse 


aims of the American Ordnance Associa- 
tion and brought the chapter members up 
to date on developments in the procure- 


ment field 


78 


Florida Post Holds “‘Get-Acquainted” 


Dinner and Plans Membership Drive 


The Florida Post had a special “get-ac- 
quainted dinner” at the Staff Restaurant, 
Fort Walton Beach, on April 12th. Col. 
Paul S. Bechtel, Post president, intro- 
duced Brig. Gen. Edward P. Mechling, 
commander, Air Force Armament Center, 


Maj. R. L. Reid, Ordnance Corps, 


addresses Florida Post 


Major Reid told of the hundreds of 
tanks, artillery pieces, combat vehicles, 
and trucks that were salvaged from the 
jungles of the Western Pacific and sent 
to Japan for overhaul. Major Reid later 
fought in Korea where these same rebuilt 


meeting. Others at 


speakers’ table, left to right, are: Dr. H. H. Bailey, Rand Corporation; Brig. Gen. 
E. P. Mechling, commander, Air Armament Center; Col, P. S. Bechtel, Post president. 


the Post representative on the National 
A.O.A. Council, who welcomed the mem- 
bers and guests and explained the activi- 
ties and aims of the American Ordnance 
Association. 

Maj. Robert L. Reid, Ordnance Corps, 
discussed the intricate problems involved 
in the Army’s program of rebuilding its 
equipment in the Far East after World 
War II. This vast rehabilitation program 
was directed by Army Ordnance from 
headquarters in Tokyo and carried on by 
Japanese industrialists and workmen. 


e AT 
members of The Citadel 
in their Alumni Hall on April 8th for a 
spring business meeting and to greet Capt. 
Brooks Harral, U.S.N., chief of staff, 
Mine Forces, Atlantic Fleet, the guest 
speaker. 

Captain Harral was accompanied by 
Lieut. Col. R. E. McDonald, assistant 
professor of military science and tactics 
at The Citadel. 

Captain Harral described how mines 
are swept and gave much interesting de- 
tail on the naval 
mines. He recounted some of his combat 
experiences during World War II when 
on submarine combat patrols in the 
Pacific 

At the 
made for an all-out membership drive and 
a farewell banquet for the senior cadet 


CHARLESTON, S&S. C. 


Post assembled 


Eighty 


detonators used on 


business meeting, plans were 


members. 


vehicles saved the day for our hard- 
pressed troops. 

With this well-attended meeting as a 
starting point, the Florida Post made 
plans for a strenuous drive to build up its 
membership. At the meeting, Lieut. Col. 
Gilbert Foster was elected second vice- 
president to replace Richard L. Baker, 
and Maj. Francis Hall was chosen to re- 
place Anthony Casper as assistant secre- 
tary. W. G. Whitfield and Ambrose 
Neighbors were placed on the Member- 


ship Committee to spearhead that activity. 


e AT NEW YORK.—The New York 
Post held its semiannual dinner meeting 
on May 10th at the Hotel Astor, New 
York City, with more than 300 members 
and guests in attendance. At the business 
meeting reports of the chairmen of the 
Program, Membership, Public Informa- 
tion, and Technical Committees were read 
and approved. 

Lieut. Col. J. W. Graham, the new sec- 
was introduced to the 
Post, and the year’s activities were re- 


retary-treasurer, 
viewed by the retiring president, Vice- 
Adm. George F. Hussey, Jr 

A. E. Van Cleve, chairman of the Nom- 
inating Committee, reported the proposed 
slate of officers and directors who were 
thereafter unanimously elected 

By this election Maj. Gen. R. L. Max- 
well, vice-president of American Machine 
& Foundry Company, steps up to Post 
president and Admiral Hussey becomes 


ORDNANCE 








one of the four vice-presidents. Nelson 
Anderson, Eastern Tool & Manufacturing 
Company; Arnold Erlanger, U. S. Hoff- 
man Machinery Corporation; G. O 
Kuhlke, Arma Corporation; and G. B. 
Welch, Mergenthaler Linotype Company, 
were elected to the board of directors from 
which George W. Allison, C. L. Farrand, 
and H. A. Peterson are retiring 

Maxwell then assumed the 
chair as president and led a discussion on 
Point 
the members 


General 
a proposed visit to West which 
was favorably received by 
present. 

Before closing the business meeting, 
Col. Leo A. Codd, A.O.A 


president, read a memorial in honor of 


Vice Adm. W. H. P 


executive vice- 


Blandy, a recently 


deceased former vice-president of the As- 
sociation and outstanding member of the 
New York Post. Colonel Codd then gave 
the audience a brief review of the events 
of the Thirty-sixth Annual Meeting of 
the Association 

Capt. J. M. P. Wright, A.O.A. staff 
consultant for local Posts, then presented 
to Admiral Hussey on behalf of the na- 
tional officers and director of the A.O.A.., 
a Certificate of Appreciation for his ex- 
cellent service as president of the Post for 
the past four years 

After a buffet 
members were treated to a showing of the 
4.0.A. film, “Ordnance Day at Aberdeen, 
1953,” and a Navy film entitled, 


delicious dinner, the 


“Guided 


Missiles.” 


Yankee Post Holds Dinner Meeting, 


Honors Colonel Pfeil at Newton, Mass. 


The third and last meeting of the 1953- 
1954 season was held by the Yankee Post 
at the Woodland Golf Club, Newton, 
Mass., on May 13th. This was a gala 
event in which the facilities of the club 
were made available to the A.O.A. mem- 
bers for luncheon and golf, and, for the 
more strenuous, a softball game during 
the afternoon. 

After a delightful afternoon in the open, 
the members and guests assembled for a 
at 5:30 p.m. followed by a 
roast-beef dinner. Among the guests were 
many New England 
Chapter of the Air Force Chemical Asso- 


reception 
members of the 


ciation 

Helge Holst, president of the Yankee 
Post, presided at the meeting and after 
dinner awarded the prizes to winners in 


the afternoon games. He then presented 


the Yankee Post Distinguished Service 
Award, a solid gold medal, to Col. John 
S. Pfeil, vice-president of Stone & Web- 
ster Engineering Corporation, a regional 
vice-president of the American Ordnance 
Association and chief of the Boston Ord- 
nance District 

Colonel Pfeil was honored for the many 
years of outstanding service he has given 
as an officer in World Wars I and II and 
as an active participant in ordnance pro- 
A.O.A 


Special appreciation was also expressed 


duction and the activities of the 
for Colonel Pfeil’s continuing assistance 
to young men in their civic and corporate 
activities. 

The subject of the third 
meeting “Offshore 
Participation or Competition?” 


The 


symposium 


was, Procurement 


Government program was pre- 


Col. John S. Pfeil, right, receives Yankee Post Medal from Helge Holst, president. 
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sented by Lawrence C. Vass, Officer in 
Charge, North Atlantic 
Military Assistance Affairs, Department 


of State, who explained the reasons and 


Economic and 


objectives of the present overseas pro- 
curement program 
Ray C, 


Manufacturing Company, then told how 


Ellis, vice-president, Raytheon 


his firm is using this program both to 
serve our country and to extend the com- 


pany’s markets abroad 


WASHINGTON POST HOLDS 
TWO LUNCHEON MEETINGS 
The 
on April 15th in the ballroom of the Na- 
Press Club to Vice Adm. 
Gingrich, Chief of Naval Maté- 


Post in our Nation’s Capital met 


tional honor 
John E 
riel. Col 


ucts and president of the Post presided at 


Ludlow King of Universal Prod- 


the speakers’ table and introduced the fol- 
lowing distinguished guests 
Maj William D 
ant Deputy Chief of Staff, Matériel; 
Brig. Gen. J. H Assistant Chief 
of Ordnance, and Chief of Ordnance Field 
Service; Comdr. M. V 
Maj 


Information, 


Eckert, Assist- 


Gen 


Hinrichs 


Fowler, aide to 
Gilman C 
United 


(ruver, 


Admiral Gingrich ; Gen 
Mudgett, Chief of 
States Army; Brig. Gen. Earl S 
Deputy Chief of Army Ordnance; Col 
Balchen, U. S. Air noted 
pilot, explorer, author, and a pioneer in 
Air Force 


Bernt Force, 


the development of U. S bases 
in the Arctic 

Admiral Gingrich gave an impromptu 
talk on “Economy and Military 
tics.” He told the assembly that econo 


Logis 


mies had been effected by the Navy dur 
ing the Korean campaign through sensible 
utilization of ammunition and by reducing 
unnecessary high-speed operations. Some 
of the savings the Admiral listed were 
startling. 


means the Navy had employed ashore to 
} 


He also pointed to numerous 
obtain the most out of the severely bud 
geted dollar. 

On May 20th the Post closed its most 
active season with 
Club 


were elected 


a luncheon meeting at 
and 
1954-1955 


the Press where new officers 


directors for the 
season 

In his last meeting as presiding officer, 
Colonel King, Post president, introduced 
the following distinguished guests 
Assistant Secre- 


George H. Roderick, 


(Financial Manage- 
Louis S. Parks, Chief 
of Information, U. S. Navy; Lieut 
John K S.A., Ret., 
Steel Corporation; Col. B. R 
U.S.A., Ret 
chief, Special Weapons Systems, 


tary of the Army 


ment); Rear Adm 
Gen 
Barium 


Olmstead 


Christmas, U 


and Carl F. Pilger, acting 
Office, 
Chief of Ordnance 

Colonel King then called upon Col. Leo 
4. Codd, executive vice-president of the 


national Association, who spoke in behalf 
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of General Campbell to congratulate 
“Pete” King on his splendid leadership 
in the Washington Post over the past 
two years. 

Dr. A. V. Astin, 


Standards, 


Director, National 


Bureau of was next called 
upon to present the choice of the nominat- 
ing committee for new officers and direct- 
ors. The members voted unanimously to 
accept the nominees who were: 

President—George M. Riveire, 
year Tire & Rubber Company, Washing- 
ton, D. C 

First Vice-President—Karl J. 
man, Borg-Warner Corporation, Wash- 


Good- 


Ammer- 


ington, D. C. 

Second Vice-President—Franklin B. 
Reybold, Willys Motors, Inc., Washing- 
ton, D. C 

Representative of the National Coun- 
cil, A.O.A.—Colonel Universal 
Moulded Products Wash- 
ington, D. C. 

W. D. Kavanaugh, American Cyanamid 
Company; Maj. Gen. William T. Eckert, 


King, 
Corporation, 


U.S.A.F.; and T. J. McCloskey, Navy Bu- 


reau of Ordnance, were elected to the 
Post’s board of directors. 

Brigadier Richard H. Barry, C.B.E., of 
the British Army, now Director of the 
Standing Group, NATO, as guest speaker 
gave a concise and interesting talk on the 
formation, organization, and progress of 
NATO. He explained that Russian pres- 
sure caused the creation of the Western 
Union of the “Benelux” from 
which the North Atlantic Treaty Organ- 
ization was developed in order to add the 
needed power of the United States. The 
political and military division of authority 
in NATO was clearly drawn. 

Brigadier Barry pointed to the major 
achievements of NATO in its five years of 
existence—a fourfold increase in ground 
divisions and air forces, a mutual knowl- 
edge of the military plans of the member 
nations, and, most highly praised, a tre- 
mendous growth of mutual understanding 


countries 


and acquaintanceship among officers of 


the allied nations. 


Puget Sound Post Celebrates Industry- 
Ordnance Day at Mt. Rainier Depot 


Industry-Ordnance Day in the North- 
west was celebrated at the Mt. Rainier 
Ordnance Depot, Fort Lewis, Wash., in 
a joint meeting of the Puget Sound Post 
of the 
and the Seattle and Tacoma Chambers of 
Commerce. Many members from the Co- 
lumbia River Post of the A.O.A. joined 
More than 570 members 
fore- 


American Ordnance Association 


the celebration. 
and guests registered during the 
noon and made an inspection tour of the 
depot. 

In the maintenance building they were 
briefed on the purpose and capacity of 
the facility and were shown a model ex- 
hibit of a German V-2, a Hermes, a Nike 
missile, and an exhibit »f various duds and 
bombs recovered by the 552nd Ordnance 


Explosive Disposal Squad. The produc- 


tion lines to visitors, and a 


T108 self-propelled 8-inch howitzer, manu- 


were open 


factured by the Pacific Car and Foundry 
Company of Renton, Wash., was on dis- 
play. 

Lunch was served at the Sixth Army 
Cooks’ and Bakers’ School after which the 
Fort 
Reservation to witness demonstrations of 


members proceeded to the Lewis 
firepower. In a period of two hours the 
numerous individual hand weapons of an 
infantry division were exhibited and fired 
followed by a mock infantry attack with 
supporting weapons including low-flying 
jets dropping 500-pound bombs, rockets, 
and napalm bombs in advance of the at- 
tack. 

Over 400 persons remained to attend the 
dinner where Maj. Gen. Emerson L. Cum- 





Attending Puget Sound Post meeting were, left to right: A. H. Hooker, president, 
Hooker Chemical Corporation; Walter Huffine, Post president; Col. F. G. Crabb, Jr., 
commanding Mt. Rainier Ordnance Depot; and F. B. Lee, Post secretary-treasurer. 
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mings, Chief of Army Ordnance, was 
guest of honor and principal speaker. C. 
Walter Huffine, president of the Post, 
presided and called upon the Very Rev. 
A. A. LeMieux, president of Seattle Uni- 
versity, to give the invocation. 

Paul Pigott, president, Pacific Car and 
Foundry Company as toastmaster of the 
evening introduced General 
who described the recent additions to the 
Army’s arsenal such as the Corporal mis- 
sile and the T43 tank, reviewed the mis- 
sion and broad objectives of Army Ord- 
nance, and told what Army Ordnance was 
doing to carry out its mission. 


Cummings 


QUAD CITIES-IOWA POST 
MEETS AT ROCK ISLAND 


On April 23, 1954, the Quad Cities-Iowa 


Post engaged in a heavy schedule of 
events. 
At noon the board of directors met 


at a luncheon at the Rock Island Ar- 
senal Golf Club and voted to restudy the 
membership distribution in their area, to 
increase activity in outlying cities such 
as Des Moines and Cedar Rapids, and 
to approach the Research and Develop- 
ment Branch of Army Staff Headquar- 
ters for speakers for the ensuing year. 

After the luncheon the directors joined 
a large group of members and guests on 
a tour of the arsenal. 

The film “Ordnance Day at Aberdeen, 
1953” the late afternoon 
prior to a 


was shown in 


social hour in the arsenal 
post dining room. This was followed by a 
dinner meeting called to order by Philip 
S. Mumford, post president, who spoke 
briefly on the plans of the board of di- 
rectors and the aims and purposes of the 
A.O.A., and then introduced Col. T. A. 
Weyher, commanding officer of Rock Is- 
land Arsenal and formerly chief of the 
Research and Materials Branch, Office of 
the Chief of Ordnance. 

Colonel Weyher spoke on the subject, 
“Operation PEQUO,” stating that Rock 
Island Arsenal had been designated in 
February 1954 as the headquarters respon- 
sible for all records and administration of 
production machinery for the Army. 

He indicated that quantities of material 
on hand are sufficient to meet initial re- 
quirements but that the application of this 
material to actual production is a prob- 
lem that engaged the best minds in the 
Ordnance Department and the American 
Ordnance Association. 

T. E. Stahl of the Bomb Committee 
and F. O. Gilbert of the Surface Preser- 
vation Committee made brief reports on 
their respective groups 

At the conclusion of the meeting Mr 
Mumford congratulated the members on 
their good attendance and thanked Colonel 
Weyher for his talk on the new local 
activity 
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Capital Cities Post Elects Officers, 
Holds Career Clinic for Students 


The principal item of business at the 
meeting of the board of directors of the 
Capital Cities Post at Schenectady, N.Y., 
on April 22nd was the election of officers 
for 1954-1955. It was decided that the 
next president should be other than a 
Schenectady man, and Earl D. Rhodes, 





increasing 
Schenectady 


analysis of the problem of 


membership in the area 
where he believed a!l profitable sources 
had been solicited and a broadening of 
activities would be required for further 
enlargement of the membership 

On April 29th, under the sponsorship 


Participating in Capital Cities Post Career Clinic were, seated left to right: G. F. 
Maedel, James Allgeier, Ray Stearns, Otto Guenther, Dr. Leo Smith. Standing, left 
to right: F. J. Coyle, R. G. Stevens, G. B. Wagner, John Shirley, G. Schlear, and 


Joseph Degen. The clinic advises 


Mills, 
was chosen for this office. Col. R. Z. Crane 


general superintendent, Kenwood 


will continue as first vice-president, Wil- 


liam C. Elcan was elected second vice 
president, and Paul F. Biglow will be- 
come secretary-treasurer. 

The new Post directors are: Edward 


Doherty, National City Bank, and Vin- 
cent D’Anza, Attorney General's staff. 
Reports were received from the secre- 
tary-treasurer, the Prepared- 
ness Committee, Public Information Com- 


Industrial 


mittee, the Program Committee, and the 
Committee in charge of Student Activities 

O. R. Schurig, chairman of the Mem- 
bership Committee, presented a thorough 


high-school 


students about technical training. 


Post, the Annual 


Career Clinic for high-school students of 


of the Capital Cities 


the area was held in the Troy High 
School building The objective of this 
committee of industrialists and high- 


school educators is to instruct high-school 
students, who do not plan a college career, 
in the opportunities, necessary training, 
and tasks to be performed by qualified 
technicians 

The afternoon was occupied in discus- 
sion of the problems raised by the repre- 
sentative high-school students who were 
This effort 
could well be emulated by other Posts of 


present. worth-while civic 


the American Ordnance Association. 


Vice Adm. J. J. Clark Addresses Texas 
Post at Ellington Air Force Base 


The Texas Post enjoyed a large turn- 
out for its annual meeting on April 15th 
Over 115 members gathered at Ellington 
Adm 


Clark, the guest of honor and prin- 


Air Force Base to welcome Vice 
7 2 
cipal speaker 

dinner meeting a small 
birds 
tour of the base under the able guidance 
of Col 
mander. They saw the training and main- 


Prior to the 


group of early were treated to a 


George O. Bond, deputy com- 


tenance activities under way at the base 


and inspected a new Convair observer 


training aircraft. This ship was equipped 


with a large quantity of electronic gear, 
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radarscopes, and navigating equipment so 
that groups of eight to sixteen observers 
and navigators could be trained on one 
flight 

W. O. Hedrick, Post president, presided 
and introduced the following new officers 
and directors for the coming season: W 
H. Miner, president; K. P. Campbell, 
vice-president; and A. D. Blackledge, N 
E. Hull, and W. O. Hedrick, directors 

Maj. R. D Col 
Frederick G. Bryan, deputy chief of the 


Stinger introduced 


St. Louis Ordnance District, who stated 
he regretted to announce the closing of 


the Regional Office of the St. Louis Dis 


at Pebble 


trict in Houston, and thanked all the in 


dustrialists of the Houston area for their 
Capt. J. M. P 
headquarters spoke 


splendid cooperation 
Wright from A.O.A 
briefly of the aims of the Association and 
detail the 
for the national Annual Meeting ir 
Worth on May 6th and 7th 

The guest of honor, Admiral Clark, in 


scheduled 
Fort 


described in events 


an informal talk reviewed the highlights 
of the early part of the Korean war and 
recounted some of his experiences while 
he was commander of the Seventh Fleet 
The admiral considered the holding action 
a great mistake. He pointed out that the 
military cannot maintain good morale un 
less they are fighting for victory. He also 
told of encounters with Communist MIG's 
by naval aircraft from his task force, de- 
scribed the night-fighter operations that 
stopped sporadic night bombing of Inchon 
and the destruction of the power plants 
in North Korea 

The final event was the showing of the 
film “Ordnance Day at Aberdeen, 1953.” 
At the speakers’ table, in addition to 


those previously mentioned were: D. J 
Martin, “Admiral” Court Norton, Col 
G. O. Bond, M. I. Kearn, B. T. McNeil 


and Philip P. Krumb, S:1 


e AT HEMPSTEAD.—Lieut. Col. Lioyd 
Ramsey, Ordnance Corps, and a member 
of the A.O.A., has been named senior 
instructor of military science and tactics 
at Hofstra College, Hempstead, | re 
placing Lieut. Col. Orville Knight who 
has been transferred to Rock Island Arse 
nal, Ill 

\ veteran of World War II ar the 
Korean campaign, Colonel Ramsey holds 
the Bronze Star Medal with two oak-leaf 
clusters 

After the war he served in Ordnance 
arsenals and was later assigned to the 
3ethlehem Steel Company. In October 
1951 he was reassigned overseas and 


Korea 
Division, transferring 
chief of the 


Division of the 


served in with the 40th Infantry 


later to Japan as 
Engineering and Inspection 
Tokyo Ordnance Depot 
duty places him 


Colonel Ramsey's new 


with the largest Ordnance R.O.T. mit 


in the Reserve program 


e ALFRED C. CASTLE, national vice 
Navy 
United States and a charter lif 
of the Association 
was presented the Navy's Distinguished 
Public Service Award by Se 
the Navy Robert B. Anderson during a 


luncheon 


president of the League of the 
member 
American Ordnance 
retary ofl 


session of the Navy League on 


Wednesday, April 14th, at the U.S. Naval 
Academy, Annapolis, Md 

Mr. Castle, retired president of A. M 
Castle & Company, Chicago, now living 
Beach, Calif., 


highest civiliar 


received the 


Navy's award for ns 
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inspired leadership of Navy League Coun- 
cils on the West Coast” and his “out- 
standing contributions to the Navy in the 
fields of morale, recruiting, education, and 


public information.” 


e AT ABERDEEN.—Maj. Gen. J. L. 
Holman, commanding general, Aberdeen 
Proving Ground, presented to Maj. Roy 
A. Hoffman the Alden Essay Award at 
a colorful ceremony during the graduation 
exercises of the Ordnance School at Aber- 
deen on May IIth 

The Alden Scholarship Essay Award of 
$100 was established by the American 
Ordnance Association to commemorate 
the devoted service of Col. H. W. Alden, 
a distinguished Ordnance officer in World 
War I and later president of Timken- 
Detroit Axle Company 

A contest is held annually, open to all 
students enrolled in courses in Ordnance 
Schools at Aberdeen, Atlanta, Ga., and 
Huntsville, Ala., to determine the winner. 


e MAJ. GEN. OLIVER P. ECHOLS, 
U.S.A.F., Retired, chairman of the board 
and chief executive of the Northrop Air- 
craft Corporation, died recently in St. 
John’s Hospital, Santa Monica, Calif., 
after a brief illness. 

General Echols became head of Nor- 
throp on February 1, 1949, after serving 
for two years as president of the Air- 
craft Industries Association, Washington, 
D.C. He retired with the rank of major 
general in December 1946 after a career 
that spanned more than thirty years and 
two World Wars. 

In World War I General Echols was 
a command pilot with the American Ex- 
peditionary Forces. In World War II 
he served as commanding general of the 
Air Matériel Command from March 1942 
to March 1943 when he was appointed 
Assistant Chief of Air Staff in charge 
of Matériel, Maintenance, and Distribu- 
tion. 

In April 1945 he was chief of the In- 
ternal Affairs Division, Supreme Head- 
quarters, and later was deputy command- 
ing general, Office of Military Govern- 
ment for Germany. 

From March 1945 until his retirement 
he was director of the War Department's 
Civil Affairs Division. 


e SAMUEL FLOYD KEENER interna- 
tionally known industrial engineer and 
amateur pilot, died in Salem, Ohio, on 
April 2nd. He was the retired president of 
Keener Industries, which grew from the 
Salem Engineering Company he founded 
in 1934 

Mr. Keener began his career as a range 
rider in the West in 1902, and engaged 
in surveying and engineering for various 
beet-sugar industries, 1910. He later per- 
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formed general engineering for Differ- 
ential Steel Car Company, Findlay, Ohio, 
and was with the engineering department, 
City of Toledo. He was also employed by 
Foote Brothers Gear & Machine Com- 
pany, Chicago, and the Electric Furnace 
Company, Salem, Ohio, 1929. 

He founded the Salem Engineering 
Company in Salem, Ohio, in 1934, serving 
as its president, from 1934 to 1951. He also 
founded Salem Engineering Ltd., Can- 
ada, 1934, and the Salem Engineering 
Company, Ltd., Milford, England, 1936 

He was a life member of the American 
Ordnance Association and a member of 
numerous other societies. 

In World War II “Sam” Keener and 
his Salem Engineering Company supplied 
and erected most of the annealing furnaces 
in the many small-arms ammunition plants 
located in the West. He backed the war 
effort of Army Ordnance to the hilt and 
was well-known to all the small-arms in- 
dustrial ordnance personnel in Washing- 
ton and in the field. 

He was a colorful personage and will 
be missed by his many friends in the 
A.O.A. and in industry. 


e PIERRE S. DU PONT, a life member 
of the American Ordnance Association 
and former president of E. I. du Pont de 
Nemours & Co., died at Wilmington, Del., 
on April 5, 1954—the oldest living mem- 
ber of the family which, since 1802, has 
been so closely identified with ordnance 
progress in the United States 

Mr. du Pont helped in the development 
of two of America’s biggest industrial or- 
ganizations—the Du Pont Company and 
General Motors Corporation, both of 
which he had served as president 

He became president of Du Pont in 
1915, and under his leadership the com- 
pany in four years of World War I was 
a major support of the Allied cause, hav- 
ing produced a billion and a half pounds 
of powder and explosives, including more 
than forty per cent of the smokeless pow- 
der used by the Allies. 

Following his relinquishment of the 
presidency of the company in 1919 he was 
chairman of the board until 1940 and hon- 
orary chairman since that time. He was 
elected president of General Motors Cor- 
poration in 1920 and served for three 
years 

An intimate friend of several of the 
founders of the American Ordnance As- 
sociation—Maj. Gen. William Crozier, 
Maj. Gen. C. C. Williams, and Brig. 
Gen. Benedict Crowell—Mr. du Pont was 
an ardent advocate of industrial prepared- 
ness 

He saw at first hand the tremendous 
need for an informed industry at the time 
of our entry into the First World War 
and urged the establishment of an or- 
ganization which would keep industry 





alerted to the armament problems of our 
national defense 

His contributions to our defense struc- 
ture in the nature of research, develop- 
ment, and production engineering, espe- 
cially as they relate to powder and ex- 
plosives, were intimate and constant. 

He reflected the long tradition of his 
ancestors who, since the foundation of 
his company in 1802, have provided major 
industrial support for the armed forces of 
the United States 


e ARTHUR PRESTON PAINE, asso- 
ciate director of research for Mergen- 
thaler Linotype Company and for many 
years head of Linotype patent activities, 
died at his home, Brooklyn, N.Y., on 
March 25, 1954 

Mr. Paine was appointed director of 
patents for Linotype in 1929, subsequently 
becoming associate director of research in 
1946. From 1937 to 1946 he was president 
of the Linotone Corporation, a subsidiary 
of Mergenthaler Linotype Company 

In 1917 he was commissioned a second 
lieutenant in the Ordnance Department of 
the Army and was called to duty at Sandy 
Hook Proving Ground, after which he 
served successively at Aberdeen Prov- 
ing Ground and the Savanna Proving 
Ground prior to his discharge in the rank 
of captain on April 10, 1919. 

Immediately after World War I, Mr. 
Paine joined the Winchester Repeating 
Arms Company as its patent engineer and 
held that position through 1921 when he 
was engaged by the Crompton and Know- 
les Loom Works as the chairman of its 
technical committee and remained until he 
rejoined Mergenthaler Linotype as direc- 
tor of patents in 1929 

Mr. Paine was a charter member and 
honorary life member of the American 
Ordnance Association, a member of Delta 
Kappa Epsilon Fraternity, a member of 
the Grand Jury Association of New York 
County, the Amherst Club of New York, 
the American Society of Mechanical En- 
gineers, and the American Radio Relay 


League 


e ALBERT A. HOFFMAN, internation- 
ally known mining engineer, died in 
Providence Hospital, Oakland, Calif., on 
May 4th, after a long illness. At the 
time of his death he was vice-president 
and a member of the board of directors 
of Calaveras Cement Company, San Fran- 
cisco. He joined the firm in 1944 as con- 
sulting engineer. 

Born in Parsons, Kans., on July 28, 
1880, Mr. Hoffman studied mining en- 
gineering at the University of Kansas 
and then became associated in manage- 
rial positions with copper mining enter- 
prises in Chile. He was a captain in 
Army Ordnance in World War I. 

From 1936 to 1941 Mr. Hoffman was 
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California manager of the American Po- 
tash and Chemical Corporation and presi- 
dent of the Trona Railway Company. He 
was general manager of the Nicaro Nickel 
Company of New York and Cuba in 1942 
and 1943, leaving that position to man- 
age the Las Vegas, Nev., plant of Man- 
ganese Ore Company until 1944. 

Mr. Hoffman was a member of the 
American Institute of Mining and Metal- 
lurgical Engineers, American Society of 
Mechanical Engineers, and the American 
Ordnance Association 


@ JOHN A. ZELLERS, died at his home 
in New York City, April 30, 1954. Until 
his retirement he had served as a vice- 
president of Remington Rand Inc. and 
was known as “the dean of the American 
typewriter industry.” He served on the 
Endowment Committee of the American 
Ordnance Association and was one of its 
most loyal and energetic supporters. 

Mr. Zellers was born in Lebanon, Pa., 
and after attending William Jewell Col- 
lege he enters the typewriter industry in 
Kansas City, Mo. Later he joined the 
Remington organization, serving in many 
assignments of responsibility including 
manager of European affairs and general 
foreign director. 

During the Second World War he was 
chairman of the industry group for the 
War Labor Board in New York and New 
Jersey. He also directed the operations of 
the Remington Rand organization in the 
field of defense equipment and _ special- 
ized in ordnance operations. 

He was an energetic advocate of the 
ordnance preparedness and took an active 
part in the New York meetings of the 
Association and of the New York Post 
which he served as a director for sev- 
eral terms 

His counsel and advice were of great 
help to the headquarters staff of the As- 
sociation at Washington by whom he will 

, 


be especially missed 


e CHARLES B. HANSON, assistant of 
the president of Cobusco Steel Products, 
Denver, Colo., and a member of the As- 
sociation’s Shell Committee, died at his 
home in Denver on April 22nd. He was 
a member of the American Ordnance As- 


sociation and trequent attendant at its 
national and regional meetings 

\ close business associate of James 
D. Maitland, president of the company 
and president of the Association’s Rocky 
Mountain Post, Mr. Hanson was a leader 
in the steel products industry of the West 
He took an important part in the pro- 
duction of artillery shell for the Ord- 
nance program during the Second World 
War and the Korean war, enabling his 
company to attain an outstanding record 
in this important field. He was also an 
active participant in many civic enter- 
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prises in Colorado where his wide circle 
of friends included many of the members 
of the Rocky Mountain Post of which he 
was an active member. 


e BRIG. GEN. EDWARD W. SMITH, 
Ordnance Officer of the Seventh Army 
in the Second World War and a mem- 
ber of the American Ordnance Associa- 
tion from its early days, died at Walter 
Reed Hospital, Washington, on May 19, 
1954. He was retired in 1946 

General Smith was a native of Living- 
ston, Ala. He was graduated from the 
United States Military Academy at West 
Point, a member of the class of 1918. One 
of his first duty assignments was as an 
instructor at the Academy 


He also served in Panama and in vari 
ous Ordnance assignments throughout the 
United States, including four years in the 
Office of the Chief of Ordnance, Wash 
ington, from 1934 to 1938. 

In April 1943 he became Ordnance 
Officer of the IV Corps and went with 
it overseas in the following year. He 
then became Ordnance Officer of the 
Seventh Army, participating in its cam 
paigns and victories in Europe 

General Smith will be remembered 
by members of the Ordnance fraternity 
for his many contributions to Ordnance 
progress, particularly in the field-service 
phases of military supply. At the time 
of his death, he was an active member 


of the Association’s Washington Post 





ORDNANCE R.O.T.C. MEDALISTS 





The honor cadet in each of the Ord 
nance R.O.T.C. Units in colleges through 
out the country was awarded the Ameri- 
can Ordnance Association Scholarship 
Key for the year 1954 and a year’s mem- 
bership in the Association at presenta- 
tion ceremonies throughout the country 
Awards were made at the following col- 
leges and universities : 

University of California—Cadet John 
C. Rosser, Jr., Oakland, Calif., majored 
in engineering physics and was battalion 
commander in the R.O.T.C. regiment. He 
intends to accept a commission in the 
Regular Army Ordnance Corps this Oc- 
tober. 

University of Cincinnati.—Cadet David 
S. Reynolds, Cincinnati, Ohio, specialized 
in mechanical engineering and was the 
distinguished military student of his 
R.O.T.C. unit 

The Citadel—Cadet First Sgt. H. H 
Moorer, Charleston, S.C., expects to con- 
tinue graduate work in chemistry, his 
major field. He has been a strong sup- 
porter of The Citadel Post of the Ameri- 
can Ordnance Association as well as being 
the outstanding cadet in ordnance 


Clemson Agricultural College—Cadet 


Lieut. Col. Jerry E. Dempsey, Anderson 
S.C., graduated as the number one stu 
dent in the School of Engineering and 
was a distinguished military student 
Colorado A. & M. College—Cadet 
Ronald W. Drager, LaPorte, Colo., ma 
jored in mechanical engineering and is to 


be commissioned as second lieutenant in 


the Ordnance Corps Reserve upon gradu 
ation 

Cornell University—Cadet Col. Alan 
Q. Eschenroeder, Webster Groves, Mo., 
was the outstanding junior of his class in 
1952-1953, and graduated first this year 
in the College of Mechanical Engineering. 
He was also the outstanding Ordnance 
senior 

Dartmouth College.—Cadet Maj 
George B. Passano, New York City, a 


fifth-year student in the Engineering Col- 


lege, will receive his master’s degree in 
June. He is a cadet major in the Ord 
nance R.O.T.C. unit and was selected as 
a distinguished military science student 


by the college authorities 

Georgia Institute of Technology.—Cadet 
Robert M. Sharp, Atlanta, Ga 
in chemistry. He was a top honor student 
1 Regimental S-4 of the corps 


majored 





J.C. Rosser, Jr. D. S. Reynolds 


H. H. Moorer J. E. Dempsey 
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F. W. Mollerus, Jr. R. W. Drager 


Gonzaga University —Cadet Fred W. 
Mollerus, Jr., Hanford, Wash., was grad- 
uated magna cum laude in mechanical en- 
gineering and has been accepted for a 
commission in the Regular Army. 

Hofstra College—Cadet Maj. Edward 
E. Jung, Hicksville, N.Y., 
business administration and has been an 
honor student through his four years of 
college. Cadet Jung is executive officer 
of the 3rd Battalion of the cadet corps. 


majored in 


University of Illinois —Cadet Gregory 


J. A. Harper, Jr. P. R. Hopper 


Rudolph, La Crosse, Wis., is an honor 
student in electrical engineering who hopes 
to specialize in guided-missile work after 
graduation 

Lafayette College—Cadet Lieut. Col. 
Donald S. Smalley, Monmouth, N. J., is 
an honor student in chemical engineering 
and commander 2f the Ordnance Drill 
Battalion of the Lafayette Cadet Corps 
He will be Ord- 
nance Corps Reserve upon graduation 

Lehigh University—Cadet J. Allen 
Harper, Jr., Philadelphia, Pa., is special- 


commissioned in the 


E. J. Axnix, Jr. J. W. Garrett 


R. M. Sharp Gregory Rudolph 


izing in industrial engineering. He has 
been a member of the rifle team and at- 
tained the rank of cadet major in the 
Army R.O.T.C. 
as Regimental S-3 in the Lehigh Corps 
of Cadets. 

Marshall College.—Cadet Capt. Paul R. 
Hopper, Wayland, Ky., is a junior and 
is majoring in accounting 

Massachusetts Institute of Technology. 

Cadet Lieut. Col. Ernest P. Abraham- 
son, Boston, Mass.., 
lurgy and after receiving his commission 


Unit and was assigned 


majored in metal- 
in the Ordnance Reserve Corps will be- 
gin graduate work for a master’s degree 
at M.I.T 

University of Minnesota.—Cadet Ver- 
non F. Minnis, St. Paul, Minn., is a jun- 
ior in the Institute of Technology and a 
distinguished military student. 

University of Nebraska.—Cadet Master 
Set. Donald D. Nuss, Arlington, Va., is 
a student in fine arts and sciences and 
the outstanding Ordnance cadet. 

North Carolina State College of Agri- 
culture and Engineering—Cadet Maj 
Robert B. Jordan, Mt. Gilead, N.C., spe- 
cialized in industrial lumber. He was the 
executive officer, Ist Battalion, of the 
Cadet R.O.T.C 
nated as the distinguished military grad- 


Regiment and was desig- 


uate 
Purdue University.—Cadet 
Axnix, Jr., South Bend, Ina., honor :stu- 


Eugene J. 


dent in industrial education, was president 
of the Ordnance Club. He was 
awarded the Cincinnati Post 
Scholarship Key in 1953 
Rutgers University. 


Purdue 
Ordnance 


Cadet Lieut. Col 


F. W. Dallon J. R. Manning 


E. E. Jung A. Q. Eschenroeder 


Richard E. Miller, Temple, Pa., majored 
in forestry. He plans to begin active duty 
in the Ordnance Corps in May 1955. 

Seattle University—Cadet Capt. J. 
Richard Manning, Seattle, Wash., is com- 
pleting a prelaw course. He was the out- 
standing cadet in the fields relating to 
ordnance. 

Agricultural and Mechanical College of 
Texas.—Cadet Lieut. Col. Jack W. Gar- 
rett, Del Rio, Tex. received a B.S. degree 


in mechanical engineering and was com- 


E. P. Abrahamson 


D. D. Nuss 


missioned in the U.S. Army Reserve May 
21, 1954. Cadet Garrett was president of 
the Student Council and a distinguished 
student. 
Utah State 
det Frank W. Dallon, Sacramento, Calif., 


Agricultural College—Ca- 
was graduated with a B.S. degree in tool 
engineering and was a distinguished mili- 
tary student. 

Virginia Polytechnic Institute —Cadet 
First Sgt. Chester D. Trivette, Jr., Kins- 
port, Tenn., graduated with honors and a 
degree in chemical engineering 


R. B. Jordan R. E. Miller 
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WHICH OF YOUR +e know about 


Metal Cleaning 






METAL-CLEANING JOBS 







WOULD YOU LIKE 


TO IMPROVE? 























| @ Are you cleaning metal in the most economical way? See 
page 9 of Oakite’s Free booklet on Metal Cleaning. 


@ Are you cleaning metal the fastest way? See page 11. 


@ Can you clean brass anodically with no tarnish? See page 18. 











@ Can you clean steel and prepare it for painting for less than 
20 cents per 1,000 square feet? See page 24. : LISTED BELOW are some of 


@ Do you need a cleaner that removes rust and oil at the same the operations discussed in 


aha “nares ickling? ry 
time; often eliminating all need for pickling? See page 2 this 44-page illustrated book- 


@ How do you clean parts that are too large to be soaked in let. PI Lael the inte | 
tanks or sprayed in machines? See page 30. 6 a a a 
@ Does your burnishing barrel produce high luster? See which you are interested. Then 


page 32. let us show you how Oakite 


@ What do you do when oversprayed paint neither floats nor methods can give you better 


ao : ; 9 
sinks in your paint spray booth wash water? See page 35. production with greater ecen- 


@ Would you like to eliminate expensive drying from your 
anti-rust procedure? See page 37. 
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MATERIALS PROGRESS 


George S. Brady 





ATED for high honors in research development is a new 

electromechanical method of drilling and polishing hard 
carbides and steels that can do away with the use of industrial 
diamonds for such purposes and thus conserve this scarce and 
expensive strategic material. About 60 per cent of the use of 
industrial diamonds is in the grinding and polishing of tools 

In the new process, a brass rod of any shape (square holes 
can be drilled) is simply pushed through the hard carbide or, in 
the case of surface finishing, is merely passed along the surface 
Internal contours can be cut, and curved slots in hard high- 
alloy turbine blades, not possible to machine by any other known 
method, have been cut accurately with a single pass. 

The brass rod is the negative electrode, and the workpiece, 
submerged in kerosene or other dielectric liquid, becomes the 
positive electrode. Voltages up to 400 are used, but the voltage 
determines the gap between the electrodes, and hence the accu- 
racy of the hole is determined by the voltage 

So far it has been possible to predict an accuracy of 0.0001- 
inch in the size of the hole or in the finish of a flat surface. 
Removing the metal by ionization produces a better finish than 
can be done by diamond cutting, since the diamond digs deeper 
into the bond of the carbide and produces microscopic ridges. 

Control of the voltage is simple, and the accuracy has been 
limited by the accuracy of the mechanical support rather than 
by any difficulty in regulating the voltage. 

\ current density of 100,000,000 amperes per square inch is 
employed, and a very rapid breaking of the current is obtained 
by a rotating mechanical breaker. As the brass tool advances 
toward and into the work, tiny ionized particles of metal are 
detached and move toward the brass tool, but at the break of 
the current they are expelled from the ionized area and reform 
into a spherical powder which is carried away by the dielectric 
liquid which covers the workpiece. There is no “scrap” from 
this type of machining, since the carbide or metal-alloy powder 
is salvaged from the liquid and can be used for making other 
parts by powder metallurgy 

There is a critical current density for each type of alloy 
metal, but an excess above the amount does not produce degrada- 
tion of the metal since it is absorbed by a damping circuit and 
thus no regulation of current is needed 

Developed by Firth Sterling especially to replace industrial 
diamonds in the finishing of carbide tools, the process is being 
commercialized by the Method X Company, Pittsburgh, Pa 


Synthetic Bristles—Chinese hog bristles have been rated as 
a strategic stockpile material because of their ability to do cer- 
tain types of painting that no other paint-brush fiber has been 
able to do 

Since the supply has been reduced drastically by the embargo 
Red China, types of 
fibers, including nylon, acetate, and polyvinyl chloride, have been 


against brushes with various synthetic 


substituted successfully for many classes of painting work, but 
Keron bristle of the Rubberset Company, Salisbury, 
Md., is the first successful attempt to make a true bristle syn- 


the new 
thetically 

The new bristles, now in pilot-plant production, and already 
made into brushes, are extruded from protein extracted trom 
chicken feathers. As chickens are now dressed in great quanti- 
ties in the producing areas, there is an abundant supply of 


feathers. The complex nonedible and water-insoluble protein of 
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T “Telvar” W has extra-long residual action. Track on right was treated in April; photo- 
®@ graph was taken in August. Ideal for sidings, around loading docks, etc. 


Note the thorough weed control under and around this secu- 
@ rity fence and power substation. 


3 Fire hazards are reduced around oil storages and pipelines 
© from thorough, long-term weed control with ‘‘Telvar” W. 


Kill weeds with Du Pont “Telvar”’ W 


Weed Killer 


ERE’S a new, low-cost way to solve your weed 
H control problems. Just one application of ‘“Tel- 
var” W can get rid of unwanted vegetation for a full 
growing season or longer. This powerful weed killer 


works through the roots . . . and remains in the 
ground to prevent regrowth. ““Telvar” W keeps stor- 
age and working areas clear, neat and accessible . . . 
kills vegetation that may cause a fire hazard or a 
cover for vermin. 

SAVES MONEY, TIME AND WORK .. . One spray 
usually does the job . . . repeat applications are 
seldom necessary. No bulky chemicals to handle or 
store. Just 1 to 14% pounds per 1000 square feet 
(40 to 60 pounds per acre) will do the job. 


TRADE-MARK 
RE6. us Pat OFF 


weed killer for low-cost weed control 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 
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EASY TO USE .. .““Telvar” W is a wettable powder, 
ready to mix with water; can be applied by machine 
equipment or ordinary knapsack sprayer. It doesn’t 
corrode metals, is non-flammable, has unusually low 
toxicity and it is non-volatile. 


iF YOU DON’T HAVE EQUIPMENT to apply ““Telvar”’ 
W, a custom sprayer will do the job for you. In fact, 
you may want to take advantage of his year-round 


service. 
On all chemicals always fol'ow directions for appli- He 


cation. Where warning or caution statements on the 
use of the product are given, read them carefully 


MAIL THIS COUPON FOR FREE BOOKLET 


E. I. du Pont de Nemours & Co. (Inc 
Grasselli Chemicals Department, Rm. 4026 
Wilmington, Delaware 


Please send me your booklet describing low-cost weed control 
with ““Telvar” W 
Give me the name of a near-by custom spraver 


Send me the name of my nearest supplier 


Name_ 


| 





Firn 





Position 





Address 

















GOVERNMENT 


FINISH SPECIFICATIONS 


and the Parker Products 
which meet them 


This list contains specifications most frequentl 
called for, and some of the Parker Products whic 
meet them. There are Parker Products to meet 
almost every one of the less frequently used 
government specifications also. A letter or tele- 
phone call to Parker, Detroit, will secure specific 
information on products to meet government 
specifications not listed here. 


SPECIFICATION PARKER PRODUCTS 
JAN-C.490 (Replaces AXS-1245) 
Grade t. ..cscase Bonderite 100, 160, 170, 180 
Grade Il 
eee Parco Cleaners 341, 350, 371 
Type 4... .-eeeeees Parco Cloaners 250, 260 
Type 5... ccccsece Parco Cleaners 210, 220 
Type 6......-+- Parco Cleaners 100, 101, 110 
MIL-10578 (Formerly U.S.A. 3-213) 
Type | (Wash-off)........- Parco Cleaner 250 
Type Il (Wipe-off)......... Parco Cleaner 260 
MIL-C-5541 (Formerly 
AN-C-170). . 2. ccceee Bonderite 710 (chemical 
film for aluminum and its 
alloys) 
MIL-C-12968 (ORD) (Supersedes in part U.S.A 
57-0-2) 


Type A—(Formerly U.S.A. 57-0-2, Type |, Class 
A & Al)....Parco Powder, Parco Lubrite 1 & 2 


Type B 

Class 1 (Formerly U. S. A. 57-0-2, Type Hl, 

Chae Bi dc déacendadcovecess Parco Compound 

ot Se Parco Compound plus Endurion 
MIL-C-16232 (BuORD) 

Wee fb. cccccccccccecsees Parco Lubrite 1 & 2 

Type MW... cccccccccccccees Parco Compound 
PA-PD-191 


Grade |.............--Bonderite 32, 34, 100, 
160, 170, 180 


Grade Il 
Type 2........Parco Cleaners 341, 350, 371 
Type 4... cccccccecs Parco Cleaners 250, 260 
Type 3S. .cccccccecs Parco Cleaners 210, 220 
Type 6..... ...Parco Cleaners 100, 101, 110 
UGA. FOSS. ccceccccceses Bonderite 32, 34, 100, 


160, 170, 180 
U.S.A. 57-0-2 [See also MIL-C-12968 (ORD)] 


Type ll 

Claes AG Al. nccccceccss Parco Lubrite 1 & 2 
Chass B.... 008 Parco Powder—Parco Compound 
Ges Sc venneseees Bonderite 100, 160, 170 


180 


information regarding these or other 
specifications, write 


PARKER 


RUST PROOF COMPANY 


2165 E. Milwaukee Ave., Detroit 11, Mich. 
FIRST IN THE FIELD SINCE 1915 


For 
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feathers is nearly identical in chemical composition to hog 
bristles, and thus the fiber made from it has about the same 
resistance to solvents and the same paint-holding ability as the 
natural bristles. 

With present methods of hardening the protein fiber with for- 
maldehyde, the resulting synthetic bristle is somewhat more 
brittle than the natural product but has ample strength for paint 
brushes. For use in paint brushes, the fiber is tapered, but it 
lacks the scaly surface of the hog bristle. 


Plastic Hearing Aid.—A new compact and lightweight hearing 
aid of the Zenith Radio Corporation, Chicago, Ill., is an out- 
standing example of modern plastic design. To save space and 
give longer battery life, three tiny transistors are used instead 
of vacuum tubes, and these are encased in a cast epoxy resin. 

The chassis is of nylon with an acetate cover plate and a vinyl- 
backed printed battery circuit. The transistor sockets are molded 
of a phenolic resin, the spacer block is styrene, and the phone 
magnet cover is an acrylic resin. 

The ear mold and the earphone housing are of acrylic resin, 
as are also the control knobs. The control bases are phenolic 
moldings. The earphone cord is of vinyl resin with butyrate 
plugs. The unit has withstood long tests at 105 degrees Fahren- 
heit, rough handling and dropping, and submersion in water. 


Strong Plastic Rods.—A new offering in plastics is rod that 
has tensile and flexural strengths equal to low-carbon steel but 
weighs only one-fifth as much as steel. The rod has uniform 
color all the way through, and it machines smoothly without 
appearance of the fiber filler. The material is a glass-fiber- 
reénforced polyester containing about fifty per cent resin. 
Flexural strength runs as high as 85,000 pounds per square inch. 
The rod, in a choice of a dozen colors, comes in diameters to 
%-inch and in lengths to 84 inches. It can be used for many types 
ef mechanical parts, and its good dielectric strength recommends 
it also for the production of electrical parts. 


New Welding Method.—A new method has been devised for 
reclaiming scrap titanium sheet that results in a big saving of 
that scarce and expensive metal. The sheet metal is stacked and 
resistance-welded into a solid ingot of virgin metal which is as 
homogeneous and as strong as the original sheet. To prevent oxi- 
dation, the stack is immersed in a dielectric liquid during the 
welding process. 

The method, devised by the Glenn L. Martin Company, Balti- 
more, Md., can also be used for reclaiming stainless steel or other 
costly metal or for building special shapes. So successful is the 
welding by the submerged method that it will be used for pro- 
ducing tapered sheets for aircraft wings by welding together 
step laminates to approximate the taper required and then 
machining to the exact taper. 

Complex turbine wheels can also be made by stacking sheets, 
previously cut to shape, to form a solid center with the blades 
protruding 


Aluminum Rotor.—The new giant YH-16A Transporter heli- 
copter, with rotors at each end of the 78-foot fuselage, has the 
&2-foot-diameter rotor blades made from formed plates of alumi- 
num. The helicopter, which can carry 40 soldiers and 3 jeeps 
besides the crew, is built by the Piasecki Helicopter Corporation, 
Morton, Pa. 


Plastic Tail Section—A new Navy long-range patrol bomber 
has the tail section molded of glass-fiber-reénforced polyester 
resin. The plastic tail section is 17 feet long, 4 feet wide, and 6 
feet high. It weighs 30 per cent less than a light-metal tail and 
costs 80 per cent less. Molding is done by the Zenith Plastics 
Corporation, Gardena, Calif. 

A new line of cushioned abrasive wheels and disks has graded 
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EXTRUDED 


by 





At a signal, aluminum — heated to an exact 
thermal degree—begins to flow through hard- 
ened steel dies. Trained eyes follow the wide, 
ribbed shape as it emerges to 30 feet . . . then 
60... then 90...or 110 feet if necessary. The 
14,000-ton “muscles” relax . . . another quality 
Alcoa extruded shape. 

This extruded shape is one of the largest in 
the world . . . but the difference between it and 
others is much more than size alone. The men 
who handle the die design, the die construc- 
tion, the preheating, the extrusion pressure 
... are all members of an Alcoa team. This 
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team was selected by the Air Force to operate 


this and other presses in the “heavy press 
program”—the team with unmatched skill and 
50 years’ experience in the extruding process. 
Larger extruded shapes, thinner and more 
intricate than ever before, are rapidly becom- 
ing the answer to rising costs of riveting and 
assembly. Your nearby Alcoa sales office is 
your short cut to 66 years of experience with 
aluminum. ALUMINUM COMPANY OF AMERICA, 
850-G Alcoa Building, Pittsburgh 19, Pa. 


ALCOA © 








ALU MIN U AA 


ALUMINUM COMPANY OF AMERICA 


“About those Gears 
...let’s check with 
Fellows first’ 


It always pays to “check with Fellows 
first’. More than 50 years of experience in 
the diagnosis of the most intricate gear 
problems qualify Fellows engineers and 
craftsmen as experts. 


Whenever the need arises, you are invited 
to draw on this valuable source of gear 
know-how. The answer to any gear prob- 
lem, large or small, will be speeded by the 
application of Fellows precision manufac- 
turing equipment. 


Services like this have earned Fellows a 
reputation for leadership in the field of 
design and manufacture of complete equip- 
ment for cutting, finishing and testing gears. 


Jills 


THE FELLOWS GEAR SHAPER COMPANY 


Head Office and Export Department, Springfield, Vermont. 


Branch Offices: 323 Fisher Bidg., Detroit 2 « 5835 West North 
Avenue, Chicago 39 « 2206 Empire State Bidg., New York I. 
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silicon carbide grains evenly distributed in a resilient rubber. 
The wheels, produced by the Weldon Roberts Rubber Company, 
Newark, N. J., are being recommended for polishing stainless 
steel and for such operations as smoothing weld marks and for 
removing heavy tool marks from forged aluminum. 


Sandwich Wall.—The siding of the new Air Force press plant 
at Cleveland, 1,063 feet long, 480 feet wide, and 100 feet high 
over the press bay, consists of a sandwich structure of 0.024-inch 
corrugated aluminum sheet with a one-inch layer of glass fiber 
insulation between the aluminum sheets. The insulating value 
of the “sandwich” is equal to a 12-inch masonry wall. 


Lead-in Wires.—A new line of lead-in wires being marketed 
under the name of Temclad by Hitemp Wires, Inc., Mineola, 
L. I., for electrical, electronic, and aircraft use, are not affected 
by solvents, have high dielectric strength, remain flexible at 
temperatures as low as minus 60 degrees Fahrenheit, and will 
withstand temperatures to 392 degrees. They are made with 
silver-plated stranded copper wires and have a solid insulation 
coating of Teflon fluorocarbon plastic covered with a braided 
glass fiber impregnated with Teflon in colors. The wire comes 
in sizes from 28 AWG to 10 AWG. 


Transparent Plastic.—For sight glasses in chemical-processing 
equipment, the M. W. Kellogg Company, Jersey City, N. J., is 
offering flat transparent sheets of polytrifluoro monochloro ethy- 
lene plastic. The material is resistant to the action of most ordi- 
nary chemicals, retains good strength and resiliency at subzero 
temperatures, and will withstand heat to 300 degrees Fahrenheit. 
Standard sheet is %4-inch thick. 


Polyethylene Production—Polyethylene got off to a small 
production start at the end of the war and is now the fastest 
growing plastic with a planned output of about half a billion 
pounds by 1956. It is a versatile material, with a wide variety 
of uses from thin film to tough electrical and mechanical parts 
and pipe 

Almost by accident General Electric discovered that by sub- 
jecting polyethylene parts to a short irradiation the thermo- 
plastic is cross-linked into a harder and stronger thermoset resin 
that will withstand temperatures to 350 degrees Fahrenheit and 
is more chemical resistant 

Because parts can be made easily and rapidly with the original 
resin, and then transformed into the more durable material by 
passing them under the bombardment of high-energy cathode 
rays, a greatly expanded field of usefulness of the plastic is 
now visualized. General Electric is already commercializing the 
process. 

The first product of its pilot-plant operation is a new insu- 
lating tape called Irrathene. Strong and resistant packaging film 
will also be prceduced, and expected applications for the near 
future are 
tainers and bottles for foods and pharmaceuticals that will be 
capable of withstanding high-temperature sterilization. Ordinary 
polyethylene softens at about 165 degrees Fahrenheit and melts 


transparent, highly resistant, and unbreakable con- 


at 230 degrees 
Nylon-Diamond Belts.—For the polishing of such products as 
carbide dies, rolls, and ball-bearing races, the Hartford Special 
Vachinery Company, Hartford, Conn., is marketing nylon belts 
with diamond particles embedded in the surface which not only 
makes a stronger resilient cushion for the abrasive than does 
rubber but also gives a belt that can be scoured without dam- 
aging the bond. The diamond grit is from the fine size of 1 to 5 
microns up to 100 mesh, with color grading for identification 
The belts, with widths to 34-inch, can be had in lengths to 104 


inches 
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CHRYSLIAR AMR EWP 


HAS THE BEST ANSWER FOR YOU! 





FOR CONVENTIONAL 
WINDOWS 








al 


Water Chilling System 4 r Evaporative Condenser 


Room Air Conditioner 





using hot—cold water 


LIVE IN THE 
Comfort 
Zone 


Packaged” Air Conditio 


Cooling Tower 25 40 and 60 HP Compressor, 3 to 125 H.P. 











Many factors affect the wise choice of air 
conditioning. First cost, operating cost, space available, 
individual control, required building alteration and 


maintenance are all important factors. 


That’s where Chrysler Airtemp comes in! Because of a COMPLETE line, 


we can be certain you get the BEST answer to your problem. 


Through a wholly-owned subsidiary, Airtemp 


namin Cormnim ensors —sGTRKTOLER Ame 


you in touch with a reputable contractor 
HEATING @ AIR CONDITIONING 


FOR HOMES, BUSINESS, INDUSTRY 
survey your needs and see that the correct AIRTEMP DIVISION, CHRYSLER CORPORATION 


or consulting engineer in your area, who can 


Chrysler Airtemp equipment is applied. DAYTON 1, OHIO 
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PRODUCTION 
PROBLEMS 


EATON- 
RELIANCE 
SPRINGTITES 
& SEMS 


If you use bolts and lock washers for fastening 
assemblies ... here’s a suggestion for saving time 
and money. Substitute Reliance Springtites 
and Sems. You can reduce manual fastening 
time by % and multiply efficiency by 2. 


THIS IS WASTE MOTION THIS IS EFFICIENCY 
Savings result from the one piece design of 
these Reliance fasteners. By making the lock 
washer an integral and functional part of the 
bolt, production workers eliminate the steps 
of picking up a lock washer, slipping it in 
place and holding it until 
the piece is fastened. Pro- 
duction costs drop. 


Engineering bulletin S-49 
will give you more com- 
plete details. Write for a 
copy and it’s yours, No 
obligation. 


EATON MANUFACTURING COMPANY 
&) RELIANCE DIVISION 


510 Charles Street, S.E., Massillon, Ohio 


OFFICES and PLANTS 


Detroit 
Montreal 


New York * Cleveland «+ 
lovis * San Francisco * 


Sales Offices 
Chicago * St 
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Rubber Pumps.—A line of centrifugal pumps of the anton 
Pump & Equipment Corporation, New York, N. Y., for han- 
dling alkalies, acids, and corrosive chemicals, are made largely 
of a Buna N synthetic hard rubber which has a tensile strength 
of 6,500 pounds per square inch, elongation of 4 per cent, hard- 
ness of 104 Brinell, and a heat distortion point of 248 degrees 
Fahrenheit. The casings and covers are of the solid hard rubber, 
and the hard-rubber impeller is reénforced with a metal insert. 
A carbon seal is used instead of the conventional packing. 

High-Strength Parts—The U. S. Stoneware Company, Akron, 
Ohio, is now offering wear-resistant and heat-resistant parts, 
practically equal in strength and hardness to a single-crystal 
sapphire, made by die pressing or extruding alpha alumina 
powder and then furnace sintering. The material, called Alite, is 
suitable for nozzles, extrusion die, textile guides, capacitator 
tubes, and refractory parts for tool fixtures. Parts can be ma- 
chined or threaded before the sintering operation. 

No bond is used with the alumina powder, and the bonding is 
by crystal growth across the grain boundaries during the firing, 
which produces a part that is essentially a single crystal with a 
tensile strength up to 26,000 pounds per square inch, a compres- 
sive strength up to 285,000 pounds per square inch, and a hard- 
ness about the same as a sapphire. The molded parts will with- 
stand temperatures to 3,000 degrees Fahrenheit 


Plastic Tanks.—To take the place of alloy metal tanks contain- 
ing scarce strategic metals, Laminex Corporation, Fall River, 
Mass., is offering noncorrosive plastic tanks that will withstand 
boiling temperatures and are easier to clean than metal tanks. 
Applications are for food and chemical plants and for electro- 
plating, and almost any size or shape may be had, equipped with 
dam overflow and fittings. The tanks are made from glass-fiber- 
reénforced polyester resin plate with walls reénforced with ribs. 
They have only a fraction of the weight of metal tanks. 


Hafnium Carbide.—Processes recently developed for the sep- 
aration of hafnium from zirconium may make possible the com- 
mercialization of hafnium carbide as a refractory for extremely 
high temperatures and as a material for cutting tools and polish- 
ing abrasive. The blue-black crystalline carbide is made by heat- 
ing hafnium oxide with carbon at 2,400 degrees Centigrade and 
purifying at 3,000 degrees. 

The material is next to the diamond in 
average Vickers hardness of 2913, compared with 2400 for boron 
carbide. The powdered carbide is hot-pressed in graphite dies 
into cutting tools and other shapes. At present the Union Car- 
bide & Carbon Corporation, New York, N. Y., is producing it 


hardness, with an 


only in experimental quantities 


New-Type Bearing.—A new type of self-lubricating bearing 
that has a low coefficient of friction, is readily machinable, and 
is highly resistant to solvents and to the corrosive action of 
chemicals is being produced by Chemical & Power Products, 
Inc., New York, N. Y. The bearings are molded of a mixture 
of Teflon plastic, graphite, glass, and a molybdenum-sulphide 
applica- 


type of resistant lubricant. They are suitable for suc! 


tions as pumps and chemical mixers 

Accurate Casting Process—A permeable plaster of Paris cast- 
ing process that gives unusual surface and dimensional accuracy 
to aluminum and magnesium castings has been introduced into 
the foundries of Aluminum Company of America, Pittsburgh, 
Pa. A tolerance of plus or minus 0.005-inch is possible in cast- 
ings, and sharp corners can be cast. The process is particularly 
adaptable for casting hardware and other small parts, though it is 
not limited to such parts. Much machining can be saved by the 


better finish and the close tolerances 
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Here’s a One-Man Bulk Materials 
Handling System for Your Plant... 


In the Dempster-Dumpster 
System of bulk materials hand- 
ling only one man, the driver of 
the truck-mounted Dempster- 
Dumpster, is required for opera- 
tion. The Dempster-Dumpster 
serves scores of detachable Demp- 
ster-Dumpster Containers. Con- 
tainer capacities range up to 4 
times that of conventional dump 
truck bodies and each container 
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is designed to suit the materials 
to be handled—be they solids, 
liquids or dust . . . hot or cold 
... bulky, light or heavy. You 
simply place these containers at 
convenient materials accumula- 
tion points inside or outside 
buildings. When loaded each 
container is picked up, hauled 
and emptied (as shown above) or 
load set down intact. Entire op- 


eration is handled by hydraulic 
controls in cab. 


Containers shown below are 
just a few of the many available 
or that can be built to meet your 
needs. They enable you to han- 
die, at tremendous savings, ma- 
terials of many descriptions— 
trash and waste materials, raw 
materials, finished products, etc 
—with only one truck and only 
one man, the driver. 


Without question, the Demp- 
ster-Dumpster System is the most 
economical and most efficient 
method of plant materials han- 
diing by truck ever devised! 


Write to us for complete infor- 
mation. Manufactured exclusive- 
ly by Dempster Brothers, Inc. 


DEMPSTER BROTHERS, 974 Shea Building, Knoxville 17, Tennessee 
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/E KINDS 
OF MASS PRODUCTION 
METALWORKING MACHINERY 


by Waterbury Farrel 


COLD PROCESS BOLT & NUT MACHINERY 
—Headers (all types) © Rivet Machinery 
Trimmers © Thread Rolling Machines 
Slotters © Nut Formers and Tappers, etc. 


> 


POWER PRESSES —Crank, Cam and 
Toggle; also Rack and Pinion Presses 
@ Eyelet Machines © Multiple Plunger 
Presses ® Horizontal and Hydraulic 


‘ 


MILL MACHINERY — Rolling Mills: Strip, 
Rod, Tube, Wire Flattening, (For Ferrous 
and Non Ferrous Metals) @ Also Slitters 
® Straighteners ® Cut-off Saws ® Coilers 
®@ Winders, etc. 


i > 


WIRE MILL EQUIPMENT — Continuous 
Wire Drawing Machines (Upright Cone 
and Tandem) ©® Wire Flattening Mills 
® Chain Draw Benches © Pointers ® 
Swagers © Bull Blocks © String-up 
Machines @ Spoolers, etc. 


SPECIAL MACHINERY — Sendzimir Mills 
© Small Arm A iti Machi . 
Thread Rolling Machines For Shells © 
Collapsible Tube Machines ® Coining 
Mills, etc. 





HERE’S A SAMPLE of Water- 
bury-Farrel mass production 
equipment in action. This 

plete WF aut tic pro- 
duction unit combines a 40- 
ton double-acting, upright 
blanking and cupping press, 
a conveyor feed and four 
7-station horizontal drawing 
presses to draw 340 zinc 
shells per minute. 





WATERBURY FARREL 
FOUNDRY & MACHINE CO 


WATERBURY. CONN 





NEW DEVELOPMENTS 





MULTIUSE ALLOY 


The Naval Ordnance Laboratory has announced the develop- 
ment of Thermenol, a high-temperature alloy of noncritical 
metals, showing promise as a substitute for certain stainless 
steels in many applications. Thermenol is a modification of the 
magnetic material, 16-Alfenol, which was developed in the NOL 
Magnetics Division as a noncritical “soft” magnetic material. 
Metallurgists working in the laboratory found that by making 
small additions of such metals as vanadium or molybdenum, 
coupled with suitable heat treatment, the heat resistance of the 
alloy was increased and a new group of heat-resistant alloys 
resulted 


Thermenol is one member of twenty to 


this family. It is 
twenty-five per cent lighter than stainless steel, and its physical 
characteristics include a high tensile strength coupled with a 
high resistance to corrosion or oxidation. Laboratory tests 
pointed to the suitability of the material for use in such highly 


important items as jet engines 


TWO IF BY SEA 

The U.S. Navy’s new skv-and-sea fighting team consists of a 
Lockheed WV-2 flying-eye radar airplane and a carrier load of 
fighters it can direct into battle when it electronically spots 


danger in front of the fleet. Navy officials said development of 


The Lockheed WV-2 radar airplane in action. 


high-altitude radar planes, able to “see” over thousands of square 
miles of ocean, afford protection never before possible 

Day or night, the 3l-man WV-2 crew can keep watch on the 
outskirts of Navy task forces. If enemy surface ships or planes 
appear, singly or in numbers, the WV-2 can spot and track 
them, radioing warning to the fighters below. 

The hump on the plane’s back contains radar antenna. The 
huge craft, big as a Super Constellation airliner, is 113% feet 
long with a 123-foot wingspread 


HIGH-SPEED TREPANNING 


\ speed-increasing device that permits a quick shift between a 
low-speed and a high-speed range is an unusual feature of a 
124-foot-long trepanning lathe at the Torrance, Calif., plant of 
the National Supply Company. 

The lathe is used in the industrial products division of the 
plant for work requiring high-speed, deep-hole precision boring 
Peneration rates in excess of 4 inches a minute on a 5'%-inch- 
Holes up to 8% 
inches in diameter, in lengths over 40 feet, have also been suc- 


diameter hole 26 feet deep are commonplace 


cessfully trepanned. For a normal setup, workpieces up to fifty 
Continued on p. 96) 
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feet long may be trepanned 





HOW TO HIT A SUPERSONIC MISSILE 
in flight 

Ye 

Y) COMING 

IN AT 


i oS 20 MILES” 


\ 

















An enemy guided missile comes winging towards our task force .. . at speeds 
of up to 20 miles a minute. What kind of computer can predict and compute 
the necessary data fast enough to shoot down the missile ...and be reliable 
every time? That was the problem posed to Ford Instrument Company engi- 
neers ... and in cooperation with the Navy, they found the answer. Compact 


equipment, housed in easy-to-service units ...that stand at the front line of 


our defense. 
This is typical of the problems that Ford has been given by the Armed 


Forces since 1915. For from the vast engineering and production facilities of 
the Ford Instrument Company come the mechanical, hydraulic, electro- 
mechanical, magnetic and electronic instruments that bring us our “tomorrows” 
today. Control problems of both Industry and the Military are Ford specialties. 


‘@ 22 
You can see why a job with Ford Instrument offers young | ® FORD INSTRUMENT COM PANY 


engineers a challenge. If you can qualify, there may be 


@ spot for you in automatic control development at Ford. a DIVISION OF THE SPERRY CORPORATION 











Write for brochure about products or job opportunities. 
State your preference. 31-10 Thomson Avenue, Long Island City 1, N. Y. 
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PICTURE TUBES 





RADIO, TV, SPECIAL PURPOSE TUBES 


i) 


| | a 
— S@ir- 


SEMICONDUCTOR PRODUCTS 


pLus— ALL THE 
TECHNICAL SERVICE THAT 
GOES WITH THEM 


Electric Inc., 
Newark 4, New Jersey 
Soles Offices: Ationta, Chicago, Columbus, 
Culver City (los Angeles), Dollas, Denver, 

Detroit, Nework, Seattle. 
Tung-Sol olso makes: All-Gloss Sealed Beam 
Lomps, Miniature Lamps ond Signal Flashers. 
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NEW LOOK IN SUBMARINES 


The U.S.S. Avspacore (AGS-569), a submarine of advanced 
hydrodynamic form, completed in March at the Portsmouth 
Naval Shipyard, is the result of far-seeing planning by the Navy 
Department in the field of undersea warfare. It is the realization 
of a long-recognized need for an experimental submarine to 
permit the Navy Department to develop and apply, on a basis 
of realistic full-scale tests, the many advanced technological 
possibilities now available. 

Safety, habitability, and control were emphasized, but surface 
performance was subordinated to high submerged speed. A 
thorough study of airship research and other previous work was 
and the basis of the new submarine’s design 


made was 


ANTISUB SEAPLANE 


The first production model of the U. S. Navy’s largest anti 


submarine-warfare seaplane made its first flight recently. Desig 
nated the P5M-2 Martin Marlin, it is equipped with the latest 


electronic devices designed to search out enemy submarines and 


The P5M-2 antisubmarine seaplane takes off on maiden flight. 


armed with a lethal load of depth charges and rockets for their 
destruction 

The new Marlin is easily distinguished by its high “T” tail 
Used for the first time as a seaplane, this configuration moves 
the horizontal tail surface up to the top of the vertical stabilizer, 
thereby providing increased efficiency and at the same time 
reducing the over-all weight and drag of the assembly. Increased 
Wright 
P5M-2 


power in the form of advanced 3,400-horsepower 


Cyclone turbocompound R-3350-32W engines give the 


greater range and more speed 


NEW 20-MM. AIRCRAFT GUN 


\ new 20-mm. automatic gun with a considerably higher rate 


of fire than any aircraft gun now in operation has been de 


veloped for use in the latest combat airplanes, including tran 
sonic and supersonic aircraft, of the U.S. Air Force. (See illus- 
tration on page 40.) 

Named the M39, it is a 


fired, gas-operated machine gun 


relatively lightweight, electrically 
It fires an explosive projectil 
with greater rapidity and higher muzzle velocity than the 1,200 
rounds-a-minute caliber .50 machine gun now used in many Air 
Force aircraft 

[The new weapon is a product of the 
Army, and the U.S. Air 


Ford Motor Company accomplished the major share of 


close teamwork existing 
between private industry, the U.S 
Force 
research and development following the initial development by 
Armour Research Foundation 

Both companies were working under contract to the Ordnance 
Corps, which in turn conducted this program for the U.S.A.F 


Other agencies participating were Springfield Armory, Aberdeen 
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You have to keep fishing 


oe {you want 
Keep your shi 


Spicer has been in the center of the stream 
of automotive progress for 50 years. 
Consistently . . . year ofter year for a half-century . . . Spicer has built 
up a rich fund of power transmission knowledge and skill. 
In peace and war... in every phase of civilian and military service . . . 
Spicer automotive equipment has convincingly demonstrated why 
it has earned the reputation of 
“Phe Handed of the Industry” 











SPICER 


POWER TAKE-OFFS 


... built with the skill 
gained from 50 continuous 
years of experience in 
power transmission design 


Spicer Power Take-Offs and Spicer Power Take- 
Off Joints embody all the advantages of Spicer 
engineering, Spicer precision manufacturing, and 
Spicer dependable performance. These units are 
available in a wide range of models to meet every 
service requirement. They are more widely used 
than any other similar type of equipment. 


Spicer engineers offer the benefit of their vast ex- 
perience to assist you in the adapting of Spicer 
Power Take-Off units to the particular needs of 
your product. Spicer Power Take-Offs are designed 
to meet all operating conditions of continuous or 
intermittent service. They include Medium and Heavy 
Duty Single, Dual and Reversibie Speed Models 
for all service vehicles. For many years Spicer units 
have been 


"“Profored by the Trucking Industry!” 


SPICER MANUFACTURING DIVISION 
of Dana Corporation 
Toledo i, Ohio 


ENGINELRING 


MANUFACTURING 


TRANSMISSIONS « UNIVERSAL JOINTS « PROPELLER SHAFTS 
* BROWN-LIPE ond AUBURN CLUTCHES + FORGINGS + AXLES «+ 
STAMPINGS «+ SPICER BROWN-LIPE GEAR BOXES « PARISH 
FRAMES «* TORQUE CONVERTERS + POWER TAKE-OFFS «+ 
POWER TAKE-OFF JOINTS . RAIL CAR DRIVES . RAILWAY 
GENERATOR DRIVES «+ AIRCRAFT GEARS « WELDED TUBING 








Production 
Heat 
Treatment 


The big modern Riverside Foun- 
dry at Bettendorf, lowa 


Structural soundness is 
checked by means of the 
X-ray machine. 
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Riverside Foundry is ready to give you excellent service on all 
ordnance castings. In fact, any steel casting specifications for 
which your contract might call. We have a full staff of men who 
have spent years producing ordnance material. Our customers 
include many great names of American Industry: Chrysler, 
American Locomotive, International Harvester, Fisher Body, 
Massey-Harris Co., Bowen-McLaughlin-York, Inc. and Ford Motor 
Company. Ask them about Riverside. 


Call or write us at Riverside today 
or a dependable qualified source of steel casting requirements 
see Riverside. You give us your drawings. The rest of the job is 
ours. Save yourself time, worry and loss of production. We are 
ready to do a complete job for you on any casting requirement. 


IVERSIDE FOUNDRY 


Bettendorf, lowa Davenport Exchange 5-1811 
STEEL and GRAY IRON CASTINGS 
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B E Lo Arena conroranon 
TEXAS Division 


Chooses 


LURIA 


One of the primary reasons why 
Luria Buildings were selected by 
Bell Aircraft ...and became a vital 
part of the world’s most up-to-date 
facilities for manufacturing heli- 
copters...was because these stand- 
ardized buildings of structural steel 
components surpass the require- 
ments called for in the building codes. 
But permanency of structure is just 
one of many assets provided by 


LURIA ENGINEERING Company 


Standardized 
Buildings 





Interior showing Bell's rotor assembly 





THE “LURIA SYSTEM OF STANDARDIZATION” LOWERS YOUR BUILDING 
COSTS. ..AND ADDS HIGH SPEED TO YOUR INDUSTRIAL EXPANSION 


Luria. Among the others are adapt- 
ability and a flexibility of design that 
make possible almost any type of 
structure and almost any type of 
architectural treatment. As a 
result, Luria Buildings can be 
“custom-built”? to your 
individual requirements 
...-Without sacrific- 
ing the advantages 
of standardization. 


611 FIFTH AVENUE, NEW YORK 17, N. Y. 


District Offices: ATLANTA « PHILADELPHIA « BOSTON « CHICAGO « WASHINGTON, D. C. 
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Proving Ground, and Wright Air De- 
velopment Center. Pontiac Motor Divi- 
sion of General Motors is currently mass 
producing the gun under an Army Ord- 
nance contract for the Air Force. 

The gun weighs approximately 170 
pounds. It throws a shell which bursts 
after penetrating the target. Its high fir- 
ing rate is made possible by the 5-chamber 
revolver-type cylinder which moves am- 
munition through the feeding, firing, and 
extracting phases at a greater rate than 
a reciprocating bolt-type mechanism. 


FIRE-CONTROL COMPUTER 


A new type of aircraft fire-control com- 
puter has been developed with a weight 
reduction from 12% to 3% pounds, an in 
crease in the number of computations 








Old computer, left, compared with the 
smaller and lighter redesigned unit, right. 


Lacie ti i ll 


performed, a reduction in cost, and an 
improved performance and reliability. 
Through the collaboration of Servomecha- 
nisms, Inc., and Electro-Mec Laboratory, 
Inc., a system of standardized “package 
servo components” and “ultra-ultra”-low- 
torque potentiometers have made possible 
an unusual example of miniaturization 


and design refinement 


UNDERWATER COMMUNI- 
CATIONS 


A new underwater communications sys- 
tem, the first leg of which has been com- 
pleted, is expected to facilitate analysis of 
missile flight data at the Air Force Mis- 
sile Test Center, Fla. 

The first part of the system, stretching 
from Cape Canaveral, southeast through 
the Bahama Islands to Grand Turk Is 
land, a distance of almost 1,000 miles, fol 
lows the Air Force missile test range 
along the route over which guided missiles 
are fired. 

Sixteen carrier telephone repeater sta- 
tions along the route provide amplifica- 
tion facilities for signals transmitted over 
the system’s twelve 2-way high-quality 


voice channels 


MAGNETIC MEMORY 


The new magnetic “memory” that in 
creases by six times the information-stor- 
age capacity of ENIAC, first of the elec 
tronic “giant brains,” was installed by 
engineers of the research center of Bur 


ORDNANCE 












“TAILS” FOR 2000 POUNDERS 
GET DOUBLE-DIP FINISHING 


The orderly “parade of giants” shown here took considerable plan- 
ning and work. It is the combined achievement of Poloron Prod- 
ucts, Inc., of Scranton, Pa., and Glidden Technical Servicemen. 


First of all, oversize dip tanks were required to meet the rigid finish- 
ing standards. This led to the development of special primers and 
enamels, custom-made by Glidden for use in the tanks. In addition, 
these finishes met all government specifications for even coating, 
film thickness, and resistance characteristics. 


Unusual? Yes, but no more so than the thousands of finishing jobs 
Glidden Technical Service experts are called upon to solve every 
year. This is typical of the Glidden policy of helping manufacturers 
find the best finishing methods for each product need. 


THE GLIDDEN COMPANY 


INDUSTRIAL FINISHES DIVISION 
11005 MADISON AVENUE ° CLEVELAND 2, OHIO 


SALES OFFICES AND FACTORIES: 
San Francisco, Los Angeles, Chicago (Nubian Division—1855 N. Leclaire Ave.), Minneapolis, New Orleans, St. Lovis, Cleveland, Reading, Atlanta. Canada: Toronto and Montreal 
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MACHINED CAMSHAFT UNIT PACK 








CLEVELAND CONTAINERS 


for both MILITARY AND CIVILIAN USES 


Military spare parts, highly machined metal parts, delicate 
electro-mechanisms and fragile items can be packaged better, 
and at less cost, in fibre containers. 


CHECK THIS LIST OF ADVANTAGES 


May be constructed to meet all the requirements of Methods IA, II and 
IC4 Packaging, under approved military specifications. 

Low cost. 

Economical cubage and weight. 

Reduction or elimination of intermediate and overpacks. 

Tailored to your product—built in cushioning, special barriers and liners 
where required. 

High resistance to side impact, bending and compression. 

High intraplant and feeder plant re-use. 


The Cleveland Container Company offers skilled engineering 
help. Take advantage of the convenience and economy avail- 
able in fibre containers. 


Why pay more? For Good Quality . . . Call Cleveland! 


Ye CLEVELAND CONTAINERG 


6201 BARBERTON AVE. CLC VELAND 2, OHIO 
@ All-Fibre Cans © Combination Metal and Paper Cans 
® Spirally Wound Tubes and Cores for all Purposes 
* * 

PLANTS AND SALES OFFICES: Serle’, Coen Saat Dae ees ty 
Ogdensburg, N. J. Los Angeles + ABRASIVE DIVISION ot Clevelond. 
SALES OFFICES: Greond ete Termine! Bidg. New York City; Washington 
Ges Light Bidg. Washington, 0. C; West Hertford, Conn; Rochester, MY. 
Clevelend Container Conedo, itd: PLANTS AND SALES OFFICES: Teronte ond 
Prescott, Ont. - SALES OFFICE: Montreal. 
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New Developments 





roughs Corporation in Philadelphia. 
Housed at the Army’s Ballistics Research 
Laboratories, Aberdeen Proving Ground, 
Md., the ENIAC can now “remember” 
120 words instead of 20 as formerly. 

The memory accepts information at the 
rate of 50,000 words a second—a “word” 
being a 10-digit number such as 9,547,- 
989,462. The high rate of reading and 
storing information is made possible by 
the use of a new type of magnetic unit 
designed by Burroughs and used for the 
first time in this memory. Four panels of 
1,025 memory cells make up the storage 
section of the new device. Each of the 
4,100 cells consists of a core of special 
metal wound with two separate windings 
of insulated wire. 


SEMIAUTOMATIC SHOTGUN 


The first semiautomatic shotgun that is 
said to stay on target shot after shot as 
fast as the trigger is pulled was unveiled 
recently by Winchester Repeating Arms 


Model 50 Winchester shotgun. 


Company after sixteen years of research. 
The new Model 50 is the first self-loading 
shotgun with a nonrecoiling barrel and an 
independent chamber which moves less 
than one-tenth of an inch. This small 
movement actuates the breech bolt and 
starts the entire cycle of unlocking, ex- 
traction, reloading, and locking 

Che recoil effect of the Model 50 is said 
to be twenty to thirty per cent “softer” 
than other semiautomatics 


NEW AMPHIBIOUS VEHICLE 


An improved new amphibious assault 
vehicle is now in production for the 
Marine Corps. Developed by the Ingersoll 
Products Division of the Borg-Warner 
Corporation, the new vehicle is called the 
LVTP-5 and combines the amphibious 
qualities of the old LVT with improved 
speed, range, and maneuverability to give 
future Marine assault landing forces a 
mechanized capability never before attain- 
able in the initial phases of an amphibious 


operation 


FIRE-FIGHTING SUIT 


Development of an aluminum-coated 
fire-fighting suit which can withstand 
ten per cent more heat than standard fire- 
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Here are gages you can trust—they're “SHOP PROOF”. 
In thousands of plants they are considered the one best 
comparator for measuring external dimensions includ- 
ing 3-wire check of pitch diameter. “SHOP PROOF!" 


VISUAL GAGES are rugged and sturdy. Repeated tests 
of 100,000,000 gaging operations have shown no wear 
on the Reed Mechanism. It is the simplest, most positive 
and most inherently accurate magnifying mechanism 
for precision measuring ever built. “SHOP PROOF!" 


“Movement without friction" —that's the Reed Mecha- 
nism. There are no rubbing contacts, no gears or back- 
lash. No knife edges to flatten or break, no lost motion. 
Electricity is used only for illumination—vunaffected by 
voltage fluctuations—only a lamp bulb to replace at 
rare intervals. “SHOP PROOF!” 


Yet VISUAL GAGES are sensitively accurate, graduated 
in 100, 50, 25 or 10 millionths of an inch, according to 
the model. “SHOP PROOF!” 


Many VISUAL GAGES have a performance record from 
five to more than 20 years in Receiving, Final and 
Production Inspection and in gaging at the machine. 
They have not become obsolete—they're “SHOP 
PROOF!” 


PHONE, WIRE OR WRITE for Catalog #500-54—there's 
a Visual Gage to suit your range of requirements. And it is 
“SHOP PROOF!” Gage Division, The Sheffield Cor- 
poration, Dayton 1, Ohio, U. S. A. 
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resistant clothing has been announced by 
the Army Quartermaster Corps. The new 
clothing, which consists of a jacket and 
trousers, is lighter than those now used 
by firemen. The suits are made of 8.5 
ounce duck treated for fire resistance and 
coated with neoprene, a type of synthetic 
rubber, for waterproofness. A thin outer 
layer of aluminum is deposited on the 
fabric to help reflect radiant heat 


JET ENGINE BRAKE 


4f° . at Boeing Aircraft Company, has devel- 

ig , a | oped practical designs for jet-engine “re- 

WI DER AN D i yerse-thrust” devices to enable jet trans 
be: ports, bombers, and fighters to operate from 

; the majority of existing airports. The new 

WI DER USE. =e ‘ ae } jet brakes divert the tremendous power 
of jet engines to slow down aircraft once 

the wheels have touched down on a run- 

. . way. The Boeing device consists of a 

. “clamshell” thrust reverser which deflects 

PEARLITIC MALLEABLE CASTINGS forward the flow of fast-moving gases 
» from a jet engine's tailpipe and thus de 

celerates the airplane. About forty five 


i i d 
GS ENGINEEFS See IFS MAMY GAVAMEAGES ce cen: reversal of jet thrust is thus 


possible. 


DESIGN ADAPTABILITY: Because of its good fluidity, it can be 


cast in thin sections and in complicated shapes. ELECTRON MICROSCOPE 


, Radio Corporation of America recently 
HIGHER STRENGTH: Ultimate strengths range between 60,000 revised sn Gacteen ealeveccepe reported 
and 90,000 psi; yield strength between 40,000 and 70,000 ps1. to be twice as powerful as any now in 


use. It will permit study of particles 


EASILY MACHINED: Machinability index (B1112 Steel = 100) anh, tank en etiitents of an tach 
ranges between 80 and 90. in diameter. Photographs taken by an 


automatic camera inside the instrument 


WEAR RESISTANCE: Withstands excessive wear under can be enlarged up to 200,000 times the 
heavy loads at high speeds. size of specimens. 


LOCALIZED HARDENING: Sections of the casting can be flame 


hardened or induction hardened before or after machining. a 


— ; : The Navy has contracted for a dry- 
BEARING PROPERTIES: Good non-seizing properties in land submarine to be built by the Elec 
metal-to-metal contact. tric Boat Division of General Dynamics 


E Corporation, Groton, Conn. The “sub 
FINE FINISH: Can be given a very smooth finish where marine simulator trainer” will be firmly 
desired. anchored to a land-based cradle and 


° . . _— many of the effects of a sea-going vessel 
You will find many applications for Pearlitic Malleable will be registered only on instruments 
castings — particularly as a replacement for forgings, inside the device 
stampings and weldments—where reduced weight, less Planned at the request of the Navy 
machining time, fewer assembly operations and ' 
better a éace ' t t d , d the trainer will duplicate all the charac 
e ppearance are important production an teristics of the Navy’s newer submarines 


sales considerations. ; even to reproducing in detail the con 


trol room of a modern attack-class vessel. 


NATIONAL { naw mockinT GUN 


The Air Force recently «displayed for 


MALLEABLE AND STEEL y the first time a new fighter-mounted 
the T110, which was fired 


rocket gun, 


by a Northrop F-89C Scorpion fighter 
against a part of a B-24 fighter. The 
Cleveland 6, Ohie re ket gun blew the obsolete homber to 


The Nation's largest independent producer of malleable and pearlitic malleable bits, 


Submarine School, New London, Conn., 
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Guide words for today 





‘Speak sottly 


and carry a 
big stick ° 


—-THEODORE 


Everyone remembers Theodore Roosevelt's famous foreign 

policy formula . . . but few recall chat he was referring to the Monroe 
Doctrine. He did not intend to make America an international 

bully. He did intend to keep the old-world tyrants, dictators and 
power-mad aggressors out of the Americas. 

The world has learned to place little confidence in the loud harangues 
which characterize international talk today. While we still 

hope and work to achieve lasting peace, 

it behooves all the free nations to heed Theodore Roosevelt's advice . . . 
to speak softly, and to build the defensive strength 


which will give meaning to their words. 


fa 
hha 
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The Gray Manufacturing Company, Hartford 1, Connecticut 
Makers of Audograph and PhonAudograph Electronic Soundwriters 


AND GRAY RESEARCH AND DEVELOPMENT CO., INC., Specialists in Video, Audio, Sub-Audio Electronic Mechanioms 
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* Operations include 
forming, gang- punching 
of irregular and special 
shapes, channels, angles 
--. bending of bar, pipe, 
plate up to 1/2” thick, 
12’, 6” long, and great 
er thicknesses in shorter 
lengths. Fabrications may 
be material handling, 
vats, alloy, bins and hop- 
pers, tanks, vessels, box- 
es, frames, retorts, muffles 
..-and a hundred other 
custom-built products. J 











fA NEW MACHINE 
ALL SET TO PRODUCE FOR YOU 


spe name, gentlemen, is Chicago Press Brake, and I have 
just been installed in the plant of Rolock Incorporated, Fairfield, 


Connecticut. They have asked me to speak for myself. 


First of all, you can see that I'm a husky specimen . . . 17 ft. 
in height, 80,000 Ibs. in weight with a tremendous capacity for 
producing heavy work. I have joined the Rolock machinery group 
partly to lower costs and speed production of our fabricated heat 
and corrosion resistant alloys and also to handle larger and 


stronger components for the chemical and food processing fields. 
& ; 


I shall be working with highly experienced engineers, fabricators 
and welders, who have made Rolock a top name for supplying 
engineered -to-the-job Heat Treating equipment for the country’s 


leading metal working plants. 


So, as the most versatile tool in any fabricating plant, Rolock is 
offering my products for the solution of your problems concerned 
with fabrications ¥ you may require. Mr. Roger P. Welles, President 
of Rolock Incorporated, has suggested that you write to him, person- 


ally, for discussion of your needs . . . and, if desired, our engineering 


f [ | [ allied 


1356 KINGS HIGHWAY, .FAIRFIELD, CONNECTICUT 


recommendations. 
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BLUNT-NOSED PROJECTILE? 


[ue Eprrors.—There are various ways 
of solving the Army Ordnance problem 
of making the bazooka projectile more 
accurate. Having done a great deal of 
work on the projection of steel cables 
by rockets, I am convinced that the accu 
racy of any low-velocity shell, or any 
shell that does not have major stability 
provided by high-speed rotation, would 
be greatly increased by merely cutting off 
its nose to a completely blunt surface so 
that it shears the air. 

Che moment of a low-velocity or non- 
spin-stabilized projectile with a round or 
pointed nose has its axis aiming in a line 
different from its line of flight. High air 
pressure is developed on the side of the 
nose toward the line of flight with a cor- 
responding low pressure on the outside, 
and these forces tend to drive the pro- 
jectile still further off the line of flight, 
thus forcing a much greater load on the 
fins (or gyros) to stabilize it 

Wapswortn \W. Mount 


Summit, N. J. 


THOUGHTS ON NEW 
WEAPONS 


Curt Eprrors.—Of the utmost impor- 
tance to all of us, whether we be mili- 
tary or civilian, is the impending selec 
tion of a new infantry weapon. | hesitate 
to call this a rifle because it has been 
decreed that this weapon shall suffice to 
take the place of the light machine gun 
and the automatic rifle as well as the 
submachine gun and carbine (which in 
turn is supposed to take the place of the 
pistol), all the while retaining the physi 
cal characteristics of the rifle. Rather a 
big order in any event! 

Che purpose of the consolidation of all 
these types into one weapon is very com- 
mendable inasmuch as the resulting sim 
plification of spare-parts and ammunition 
supply would be a welcome asset in any 
conflict. However there arises a question 
of just how practical this is. For a min- 
ute let us consider the ammunition prob- 
lem 

The recently adopted T65 cartridge is 
1 shortened version of the caliber .30 M2 
(as well as the other M1 and .30/06 ver- 
sions) and eventually will replace the 
present service load. Unfortunately it en 
tails more than a rechambering job t 
change the present weapons Over to use 
it in case of an emergency as we are led 
to believe by many “arms experts.” 

When the alterations to the barrels, 


stocks, gas mechanisms, barrel jackets, 
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beyond the sonic wall 


oe 


DFECISION .en. 
performance! 


New heights of performance, demanded by 
supersonic flight, also demand new standards of 
precision... precision assured by the know-how and 
production facilities with which we have served the 
aviation industry in development work for many years 


We manufacture precision gear assemblies for acces 
sory drive units, actuators, transmissions, computers 
and controls. And we also produce complete compo- 

nents such as bomb hoists, gun turrets, radar track 

ing and scanning assemblies, hydraulic actuators 


Make your development and production problems 
our problems. We're qualified by long and proven 
performance to solve them. . . large or small 

A letter or telephone call will put us at your service 


THE STEEL PRODUCTS ENGINEERING CO. 


ENGINEERS AND MANUFACTURERS ¢ SPRINGFIELD, OHIO 
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Your mark of Ordnance loyalty 


A.O.A. INSIGNIA 


ell Ribbon Lapel 
Lapel Emblem Rosette 


Medal 


Available only to Association members, the official in 
signia will identify you as a loyal A.O.A. supporter, and 
a patriotic American. You'll want to wear the emblem, 
rosette, or bar on fitting occasions, and display the 
plaque and membership certificate in your home or office. 


Insignia are in the attractive ordnance colors—maroon 
and gold. 

Indicate your preference below and return this form 
with your check to Association headquarters. Postage is 
prepaid to domestic destinations. 


Quantity 
Desired Amount 
Lapel Emblem (bronze). $1.50 
Lapel Bar (bronze). $1.00 
Ribbon Lapel Rosette. $1.00 
The Medal (bronze). $2.50 
Wall Plaque (8 x9’). 83.00 
Bar Ribbon, 50¢ 
Ribbon (114"). $2.00 a yard 


Lapel Ribbon ((4"). $1.50 a yard 
(50¢ Y4-vard) 


Membership Certificate, 81.50 
Cigarette Lighter, 85.00 
Tie Chain, £5.00 i ies 


Federal Tax included in prices 


w Ww Ww 


Return to: AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building, Washington 6. D.C. 


Please send me insignia as indicated above. My check for 
Bie) is enclosed. Mail to: 


Name of member 
Street Address 


City. 
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ejectors, and feed mechanisms are con- 
sidered, it would be cheaper and quicker 
to make new weapons in the first place. 
It is desirable that we change cartridges, 
and now is as good a time as we are 
likely to find in years to come. 

\s for the weapons themselves, who 
can deny that we definitely need new and 
different light machine guns, rifles, and 
submachine guns? Our light machine gun 
dates from 1919, and to be sure it is 
thoroughly reliable. However it is out- 
classed by the Russian and German light 
machine guns 

The light weight of these guns and the 
quick barrel change and ability to fire 
from magazine, drum, or belt bring them 
into a class of their own. It would not 
he difficult to make a weapon to fire the 
[65 cartridge that did not weigh over 
twenty-five pounds with quick barrel 
change and that would fire from belt 
magazine, or drum at will. Firing from 
either an open or closed bolt would 
make this ideal 

Next, let us consider the submachine 
gun. The huge .45 cartridge that we use 
in our pistols and submachine guns causes 
these guns to be large, heavy, and rather 
unpopular. We must admit that there is 
not another military cartridge of this 
class in the world that has more plain 
knockdown power than our .45 auto cart 
ridge. Eventually, I suspect, we will re- 
duce our caliber to 9-mm. or to .38, but 
that is wishful thinking at present, I am 
afraid. 

| have always felt that a weapon with 
t 14-inch barrel of 9-mm. Luger caliber 
firing from a closed bolt either full or 
semiautomatically would be ideal for a 
great many purposes. If this gun had a 
folding stock like the German machine 
pistol Model 40 and magazine in 10-, 30 
and 75-round size it could be used for 
service as well as airborne troops. It 
needn't weigh over six pounds, and stamp 
ings could predominate 

The infantry rifle is the only one of 
these weapons that is now in the process 
of undergoing a major operation. This is 
as it should be as the rifle is the chief 
weapon of the Queen of Battle in the U.S 
\rmy 

The most consideration should go into 
selecting the weapon to replace the Ga 
rand (M1) rifle. As a whole there isn’t 
a finer semiauto rifle in the world today 

The main competitor to the modernized 
version of the Garand is the Belgian 
made FN. This was developed from the 
German MP/43 (you may know it as 
SG/44 or MKb/42), and while it has ex- 
cellent engineering features it is not in a 
class with American weapon ideas. I won 
der if the weight of the new version of 
the Garand could not be reduced below 
the present eight pounds, ten ounces? 
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FOR COMPLETE INFORMATION WRITI 


COMMERCIAL CONTRACTING CORPORATION DEPT. M- 
12160 CLOVERDALE + DETROIT 4, MICHIGA 


Please send information on Removal and Storag 
of Machinery. 


NAME 





ADDRESS 





COMPANY 


SHSSSSSSSSSESSSSESESESSSS ESSE SESESEE EE SEE 


COMMERCIAL CONTRACTING CORPORATION - General Contiactors 


12160 CLOVERDALE, DETROIT 4, MICHIGAN ¢« TExas 4-7400 





Everything’s Under Control 
with DRIVES an 
TRANSMISSIONS 


he | 


90° ACTUATOR DRIVE 
For direct connection to actuator 
that pivots in trunion mounting 





TORQUE TUBE DRIVE 
For transmitting torque 
between torque tube and flexible shaft 





90° DRIVE 

Precision gearing, double 
ball bearing suspension 
Sealed and lubricated 





TEE DRIVE 
Precision geared 
for actuators 
connected in series 





OTHER BREEZF 
PRECISION PRODIICTS 


Special Electrical Connectors 


Electro-Mechanical 
and Hydraulic Actuators 


Ignition Shielding 


Ali Types of 
Flexible Metal Tubing 


Aero-Seal 
Worm Drive Hose Clamps 
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CORPORATIONS, INC. 


700 Liberty Avenue, Union, New Jersey 





® To actuate tabs, flaps, shutters 


and other aircraft mechanisms with 
positive, precision control, the in 
relied on [Breeze 


dustry long has 


drives and transmissions. From sim 


ple mechanical drives and direct 


reading indicator drives to electri- 
cal and hydraulic actuators, Breeze 
offers a complete line, affording a 
wide choice of components and 
assemblies to meet many individual 
design needs. 

here are 


Shown examples of 


Rreeze-engineered lightweight me- 


chanical drives, having connections 
to mate with flexible shaft drives. 
The 90 TEE 


mounted in any position with rela- 


and drives may be 
tion to an actuator mounting. 

Inherent in all these designs are 
features dictated by specific aircraft 
needs and experience. You may find 
the assemblies vou require in our 
wide variety, thus saving design and 
tooling costs. Or, our engineers will 
design and custom build to your 
special requirements. 

We invite consultation. Write for 


our complete informative catalog. 





Communications 





I think you will agree with me that it 
is a hopeless task to attempt to combine 
all these features into one weapon and to 
use it effectively in these days of speciali- 
Let us not carry it to folly. 

Ricn. Lavcuui 


zation 
Collinsville, Ill 


“SOUL IS STILL THERE” 


rhe article, “Has the 
Maj. George 


fue Eprrors. 
Army Lost Its Soul?” by 
Fielding Eliot published some time ago 
i ORDNANCE was most timely—even 
though it may fail to rescue our fighting 
forces from the vicious disintegration 
methods sponsored by bureaucratic icono- 
clasts in Washington 

As a Yankee serving in two wars with 
the elan 


Canadians | have experienced 


and dedication of British and Canadian 
fighting units with tradition behind them 

I have circulated the article in: question 
through a cross section of the forces on 
this base and find that a soul is there 


still smoldering—needing only a change 
back to the regimental basic unit of Army 
organization to fan into fire the devotion 
to traditional achievement 
If tear copies or reprints of the arti- 
cle are available a few copies would be 
welcomed as there have been many re- 
quests for a loan of the issue of ORDNANCE 
in which the article appeared 
W.E 
\.P.0., Seattle, Wash 


MANHARD 


MECHANIZATION VS. COST 


Tue Eprrors.—Garrett Underhill’s com- 
ments on mechanization of modern armies 
in the March-April issue of OrpNANCE 
are instructive and more or less verified 


by recent evolution of military tactics. 
However, grave logistics problems accom- 
pany excessive mechanization 

\ single tank gulps enormous amounts 
of munitions and fuel, and an armored 
division represents an array of strategic 
materials, production effort, supply, rear- 
echelon organization, technological main- 
tenance, and costs that are literally stag- 
gering considering the amount of man- 
power and equipment directly involved 

If we attempt to mechanize a major 
portion of our land arm, who is to pay 
the astronomical bill and how are we to 
lick the rapid obsolescence problem long 
effort is re- 


before any major military 


quired? The problem is vast and com- 
plex, and an intense effort at armoring 
whole armies does not appear to be the 
solution 

Che big problem seems to be just where 
the line of balance between 
flexibility 
This may be something of a nut to crack, 


best to draw 


military security, and 


costs, 
with the advent of nuclear weapons not 
making things any simpler 

Tep Powe 
Great Neck, N. Y 
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Rh eem serves as a prime contractor to the United 


States Government... and as a sub-contractor to 
Lockheed, Northrop, Douglas, Allison, Ford, and 
Westinghouse —leaders in the world of aviation. 
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RHEEM Manufacturing Company... Aircraft Division, Downey, California 
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3 typical examples of 
Farrel’ DEFENSE engineering 


Mills for rolling cartridge 
brass, as well as copper, 
aluminum and other 
metals used in muni- 


tions and other 
supplies. 


Molds for the 
centrifugal 
casting of gun 
barrels of 3- 
inch, 75-mm, 
90-mm, 105- 
mm and other 
calibers. 


Roll mills and 
calenders for 
the manufac- 
ture of explo- 
sive powder. 


These are only a few of the many diverse 
products designed and manufactured by 
Farrel for defense plants. For further details 
send for a copy of Bulletin No. 558. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 


- Birmingham 
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TIME FOR RESEARCH 
Donald A. Quarles 


Assistant Secretary of Defense for Research and Development 


AM not at all certain that the public understands the extent 

of the effort necessary to develop and maintain a complex 
military system such as the Strategic Air Command or the air- 
defense system. The B-52 and B-47 strategic bombers and the 
Nike missiles are just individual pawns in this gigantic chess 
game. Yet each requires years for the process from research and 
development through to operational capability. It is not a proc- 
ess that can begin in August and be finished in December. 

Let us look at the Nike development, for example. It was 1945 
when the Army first asked Bell Telephone Laboratories for a 
paper study of the problems involving in developing an antiair- 
craft system adequate to counter the speedy, maneuverable, high- 
speed aircraft then in existence and on the drawing boards. The 
study was followed by a development contract, and the Douglas 
\ircraft Company became a full partner with responsibility for 
the design of the missile itserf and the launching-system equip- 
ment. 

Nearly five years were required to solve the technical design 
and production problems posed by the Nike system. Although 
missile firings without guidance control were started in 1946, 
successful test firings of the controlled missile as a system were 
undertaken only two years ago 

Our other major weapons follow this same pattern. It is in- 
herent in the development of the complex systems coming from 
our advanced science and technology. Due to the nature of our 
technology and the threat facing us, we must have a strong, con- 
tinuous research and development program. I feel that with our 
reorganization in the Department and with steady, continuous 
support for research and development, we can achieve our ob- 
jectives.—From an address before the National Security Com- 
mission of the American Legion. 


COST OF ATOMIC ENERGY 
Lewis L. 


Chairman, U.S. Atomic 


Strauss 


Energy Commission 


the end of World War II it be asserted that 


out of the American economy 


INCE can 
whatever the atom has taken 

has been in great measure due to the policies of the Soviet 
Union. President Eisenhower described the result of thése poli- 
cies in his speech of April 1953 when he said the Communists 
sought their security by denying security to all others. He added: 
“The amassing of Soviet power alerted free nations to new 
them in self-defense to 


danger of aggression. It compelled 


spend unprecedented money and energy for armaments. This has 


been the way of life forged by eight years o- fear and force.” 


[he United States has had to bear the major portion of the 
cost. The atom’s share in this postwar period has been around 
$11 billion. This figure does not include the budget bill now pend 
ing in Congress. It is the approximate total appropriated for 
the Commission since it took over from the Corps of Engineers 
in 1947 through the last fiscal year 

The greater part of this money has been used to buy uranium 
ore, to build and operate plants and laboratories, to manufacture 
fundamental research 


and test weapons, and to support 


Our operating costs are at the billion-a-year mark although 
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STEERING -AND* BRAKING 
Makes Truck Operations 
Easier, Safer, 

More Economical 


) 
| 
| 
' 


"Brandi HYDROVAC* “Gord, AIR-PAK* 


POWER steering POWER brake POWER brake 


| 
| 
Here is an efficient, easy to install power I With over four million in use, the Bendix ith one simple t t, Bendix 
steering unit that simplifies production ! Hydrov ac is by all odds the world’s most ir-Pak bines all of t roven 
line installation. Because Bendix Power | widely used power brake for commer ial ation 
| vehicles. This overwhelming preference 
| 
| 
{ 


for Hydrovac is a result 


neering design, exceptiona 


Steering is of the linkage type, it may 
be adapted to any manufacturer's model 
without extensive engineering changes ir 
present steering lesigns. Meet the in- low original « 


upkeep Make the ir 
ch >i e. specily Hyd: 


efficiently and more economically with | 
Bendix Power Steering. commercial vehicles. 


creasing demand for power steering more 


Truck operators know from actual expe- and economy of Bendix Power Steering. 

rience based on millions of installations Yes—“Bendix Power,” whether measured ° 
that Hydrovac and Air-Pak are the u:dis- in terms of individual power devices or Bendix 
puted leaders in their fields of power considered in terms of unmatched engi- 

braking. And—more and more truck neering and manufacturing facilities, Products 
manufacturers and truck operators are makes truck operations easier, safer and 


discovering the outstanding ‘ficiency spore economical, Suns. wa. Pat. ors Division 
BENDIX Sivision SOUTH BEND OBIANA 508 €. 4nd Seeet, New York 17, N.Y. 
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we are exerting every effort to keep the expense of operation 
and administration at the lowest levels consistent with efficiency 
and security. However, when facilities currently under construc- 
tion begin to operate and the expected increases in the produc- 
tion of raw materials are realized, this annual figure may be 
twice its present level. Thus the necessity for utilizing the mili- 
tary potential of the atom has contributed to the heavy tax 
burden the American people have had to bear in the postwar 
years. 

Do not infer from this that the sum spent on atomic energy 
is lost, as is the case with most other expenditures. It is true 
the taxpayer has put up $11 billion thus far, but the American 
people now own a vast industrial complex which, 
replacement value, is probably worth in excess of its original cost. 

The major product which has been produced, that is to say 


at today’s 


can be just as well 
that is, 


the fissionable material in atomic weapons, 
used for power, if it is ever safe to do so—safe, in the 
international political sense. It is not perishable. 

Viewed in this light, therefore, we have used our $11 billion 
to build a capital plant and to stockpile uranium-235, plutonium, 
and other special materials as enormous reserves which may 
ultimately return their cost to us—perhaps far more than that— 
in the production of economical electrical energy. 

It would be misleading to assume that the atomic-energy pro- 
gram involves a cost represented by the expenditure of money 
alone. It is the demands of this program for electricity, for 
critical materials, and for highly trained and specialized man- 
power that have had the greatest impact on the economy of our 
country by taking material and men out of other pursuits 

When all our facilities are in operation, it appears that our 


atomic program will be using up to ten per cent of all the elec- 


SELF- LOCKING 
QUICK- RELEASE 


PINS 


tricity made in the United States. It already uses more than 
seven per cent of all the nickel production and twenty per cent of 
the stainless-steel tubing, to mention but a few items.—From an 


address before the Brand Names Foundation, New York, N. Y. 


RESERVOIR OF TECHNOLOGY 


Henry B. du Pont 
Vice-president, E. 1. du Pont de Nemours & Company 


VERY one knows that modern warfare is as dependent upon 
technology as it is upon human performance, and that a 
corps of scientifically trained people is as vital as a corps of 
artillery or an Air Force wing. What is not so obvious, perhaps, 
is that both technology and technical manpower are dependent 
upon industrial opportunities 
American industry 
indispensable pool of talent 
from the purely scientific, 
there are, of course, many very able people in the universities 
who form the hard core of scientific thought. Important research 
in this country is also being done by or financed by various gov- 


principal reservoir of this 
as distinct 


today is the 
In production technology, 


it stands alone. In the field of reseach, 


ernment bodies. 
But the American 
research-conscious in recent years that it is now the largest em- 


industrial establishment has become so 


ployer of scientific personnel. The professional research staffs 
of private industrial laboratories now number over 70,000 per- 
sons, will exceed 135,000 in 1956. The 
research budget of American industry now approaches $1 billion 
Virginia State Chamber of 


and it is estimated they 


a year.—From an address before the 


Commerce, Richmond, Va. 


...the Inside Gtoru" for 


SOLVING EVERY IMPORTANT 
LOCKPIN PROBLEM! 


“SIMPLE — no cotter pins, nuts, bolts or 
other separate retaining items or assembly 


“PATENTED — push-to- 
insert, pull-to-remove 
principle is trouble-free 
-. and dependable!” 


“VERSATILE — for all types of 
clevis, tube joint and bracket 
assemblies in blind or open 
applications!” 


PIP’S PATENTED FEATURES APPROVED BY LEADING ENGINEERS! 
The patented push-to-insert, pull-to-remove principle of 
PIP double-acting pins provides quick release and positive 
self-locking safety in a single unit. Time-proven perform- 
ance and engineering approval have made PIP pins an 
accepted part in industrial, military and aircraft designs! 


OPMENTS 


AVIATION DEVELOPMENTS INC. a. 
j (CANADA), 8 Al 


7 Z 
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tools required!” 


“ECONOMICAL — and available 
in most standard bolt 
diameters and lengths or to 
individual specifications — 
and in single-action types, too!” 


“FAST — PIP pins speed up 
assembly with positive 
quick-release and 

self-locking safety!” 


Write for Rainihies details — TODAY! 


210 NORTH FRONT STREET « BURBANK, CALIFORNIA 


|ATION DEVELOPMENTS, LTD., LON 


ee 
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You're Going Around 
in the Best of 
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when you come to Wolverine for 


Rotating Bands... 


Yes, you'll be going around in the best Experience, quality control, trained techni- 
of circles if you'll stamp Wolverine as your cians and top-flight equipment all add up to 


“first choice” supplier of tubular products Tubemanship—your guarantee of satisfaction. 


for ordnance. 
Remember, Wolverine products are made in 


That’s because of Wolverine’s extensive experi- three metals: copper (and its alloys), aluminum, 


ence in meeting—sometimes even bettering— and electric-welded steel. You'll have full infor- 


rigid governmental specifications. Proof of the mation at your finger tips if you write for 
pudding lies in the fact that Wolverine has Wolverine’s handy Statement of Scope—right 
produced many millions of copper and gilding now! Wolverine Tube Division of Calumet & 


metal rotating bands as well as an untold Hecla, Inc., 1499 Central Avenue, Detroit 9, 
number of electric-welded steel primer tubes. Michigan. 


Don’t forget: Wolverine can produce larger rotating bands—including 75 mm, 76 mm, 90 mmand 105 mm. 





WOLVERINE TUBE DIVISION 


OF CALUMET & HECLA, INC 
4 ad r 
< Vanufacturers of Cuality.Controlled Tubing 











PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES. 


EXPORT DEPT... 1) E. 40TH ST... NEW YORK 16, NEW YORK 
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HEAT TRANSFER UNITS FOR 
MILITARY REQUIREMENTS 


Mobile 
Compresso 


Portable 
Generotor 
Cooling 


Young-built aftercooler 
for two-stoge compressor 


- 

Young ‘Mono-Weld 
radiator for heavy-duty 
vse on trucks and 
mobile equipment 


Young Welded steel! 
tank and side 
member radiator 
for U. S. Navy 


Young fixed or removable 
tube ond bundle heot ex 
changers offer maximum 
heat transfer per pound 
of weight 


- Jet Plone 
Heat 
Transfer 
Transport 
Truck 


industrial Cooling 


Engine 
Cooling 


; Many Young-engineered products are 
serving the defense effort—helping 
“prime contractors produce equipment 
that withstonds the roughest military 
wsage. We can help you solve your 


Cooling cooling problem, 


YOUNG RADIATOR CGMPANY 


Dept. 184-G, Racine Wisconsin 
Plants at Racine, Wisconsin and Mattoon, Illinois 


Heat Transfer Products 
for Automotive, Agricul- 
tural, Industrial, Gas and 
Diesel Engine Applications 
Heating, Cooling, Air 
Conditioning Products for 
Home and industry 
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REVIEWS 


Review Staff 


Bric. Gen. DonaLD ARMSTRONG, military historian, lecturer, au- 
thor, Washington, D. C. 

Co.. Joun D. Biuincs.ey, educator, ordnance authority, author, 
United States Military Academy, West Point, N. Y. 

Cor. Georce S. Brapy, consulting engineer, author, editor, 1! ash- 
ington, D.C. 

Cor. JoHNn J. Driscoi., author, air armament engineer, air com- 
hat officer, NATO, Paris, France 

F. W. Foster GLeason, military historian, ordnance analyst, 
editor, Washington, D. C. 

Cor, Carvin Gopparp, small-arms authority, military historian, 
author, Washington, D. ( 

Comor. R. E. Jerrery, educator, ordnance expert, United States 
Naval Academy, Annapolis, Md 
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lir Force Base, Fla. 

Compr. JoHN V. Noet, Jr., engineer, author, executive officer, 
U.S.S. RocHeEsTER. 

Dr. JoHN J. O'CONNor, educator, author, editor, Washington, 
aw 

Cou. Pour SCHWART2, author, ordnance expert, Pasadena, Calif 


ministrator, author, Eglin 


Lieut. Cor. S. M. SMoOLENsKy, engineer, Ordnance officer, Bel 
grade, Yugoslavia ° 
Bric. Gen. THomaAs K. VINCENT, artillerist, engineer, author, 


Redstone Arsenal, Huntsville, Ala. 


From the Danube to the Yalu. By Mark W. Clark. New 
York: Harper & Brothers. 363 pp. $s. 


HERE General Clark gives a blow-by-blow account of the 


Korean negotiations leading up to the armistice. He first sets 
the stage by establishing his background in negotiation with the 
Russians as American High Commissioner for Austria and at 
conferences in London and Moscow. Based upon these experi- 
ences he draws a direct comparison between Russian and Chinese 
tactics and concludes that both will respect nothing but force. 

Added to this experience was that gained by General Clark 
as Chief of Army Field Forces which provided him with a 
personal knowledge of military training that aided in the ex- 
pansion and development of the Republic of Korea forces dur 
ing the period of negotiations 

The first major problem confronting General Clark when he 
succeeded General Ridgway as Supreme Commander of the 
United Nations forces was the prisoner of war situation at 
Koje and elsewhere. Considerable space is devoted to the inside 
story of the rebellion in the compounds and of the well-organized 
“sixth-column” conspiracy within the camps. The contrast be- 
tween the Allied treatment of prisoners of war and the treat- 
ment received at the hands of the Communist captors by Allied 
personnel as revealed by testimony of released prisoners is 
vividly set forth. The problems involved first in “Little Switch,” 
the exchange of sick and wounded, and later “Big Switch” are 
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frankly presented and clearly discussed 
The failure of the United Nations to 
secure a military victory in the early days 
of Chinese participation is attributed to 
unwillingness to risk World War III by 
all-out military effort. This risk is mini- 
mized by the author. The point is strongly 
made that the Chinese entered the con- 
flict with only numerical superiority in 
their favor and that they have now, 
through lessons taught by our own forces, 
an efficient, well-trained fighting army 
with adequate supporting forces. 
Undoubtedly this book will arouse a 
storm of discussion and controversy. Gen- 
eral Clark speaks for those Americans who 
deplore “soft” handling of Communism 
and feel that peace will come to us only 
if we are strong, if the Russians and 


their followers know we are strong, and 
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and tiny tubes... 





if they are convinced we have the deter- 
mination and courage to use that strength 
both politically and militarily to achieve 
victory —JoHNn D. BILLINGsLey. 


The Undeclared War, 1940-1941. By 
William L. Langer and S. Everett 
Gleason. New York: Harper & Broth- 
ers. 963 pp. $10. 

Tuis history covers World War II 

from September 1940 when Japan signed 

the Tripartite Pact with Hitler and Mus- 
solini to the Japanese attack on Pearl 

Harbor in December 1941 
The history is centered on the foreign 

policy of the United States including ob- 

jectives, plans, and activities. However, 
since these were dependent on the efforts 
of the other participants, all the nations 
involved are treated in like manner. It 
thus gives a blow-by-blow description of 


the moves—political, military, economic, 


all a part of Kaman 


The production of Kaman helicopters 
requires large plant facilities, an impressive 
inventory of machine tools and equipment 


. . and men. From technical men devoted to 


the research, design and development of 
aerodynamic, mechanical, electronic, and 
electro-mechanical devices and systems 


to production craftsmen skilled in the art of 


metal working. All are part of Kaman, 
and each helps explain the universal 
acceptance of Kaman Performance. 
Booklet on request. 








and psychological—made by the various 
contestants in the most devastating, world- 
wide, and complex international struggle 
that has ever gripped the human race 
The book describes how Hitler, after 
the Battle of Britain, turned his efforts 
to the battles of the Atlantic, the Medi- 
terranean, the Balkans, the Middle-East, 
and, finally, Russia. His great objective 
was to win these battles before the might 
of America could be mobilized and suc- 
Nor did 


he overlook the Pacific, for it was to 


cessfully deployed against him 


control this area through his ally, Japan, 
that the Tripartite Pact was signed. He 
hoped that Japan would force Russia and 
Britain and especially the United States 
to prepare for and fight a major Pacific 
war with obvious advantages to himself. 

“The Undeclared War” indicates that 
Japan's efforts were directed toward the 
establishment of the East Asia Co-Pros- 
perity Sphere with her control of that 
vast territory—by diplomacy if possible 
but, if not, by a war that could be fought 
and won before America could be mobil- 
ized to defeat her 

At the same time, America’s efforts 
were aimed at thwarting those of the two 
major aggressor nations by denying them 
raw materials, by helping the countries 
arrayed against them through all means 
short of war, by influencing nonpartici- 
pants to remain on our side through the 
use of economic and other forces, by 
mobilizing our own strength for the war 
effort if that became necessary but by 
making every reasonable effort to post- 
pone hostilities as long as possible and 
certainly until adequate military strength 
could be mobilized. 

It is interesting to note that then as 
now public opinion was divided and that 
decisions and actions, prior to Pearl 
Harbor, were slow and difficult-—J. H. 
3uRNS, Major General, U.S. Army, Re- 


tired 


Secretary Stimson—A Study in State- 
craft. By Richard N. Current. New 
Brunswick: Rutgers University Press. 
272 pp. $4.50. 


PPROFESSOR Current, the author of 
this character study, teaches history at 
the University of Illinois. He began his 
researches of the subject matter of his 
book in 1949. He has made extensive use 
of the manuscript diaries of Secretary 
Stimson and of William R. Castle, a for- 
mer Under Secretary of State, and of 
the hearings of the Army Pearl Harbor 
Board and the Joint Congressional Com- 
mittee investigating the Pearl Harbor 
attack 

Secretary Stimson, of whom Professor 
Current writes objectively and in the cold 
light of the record, was a statesman of 
renown, holding high office under seven 
presidents of the United States. 
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And, Stimson 


also served as counsel of the Army Ord 


incidentally, Secretary 


nance Association during the 1920's! 
Such unique public service placed the 
subject in many controversial situations 
over a long and active life. Only now in 
the perspective of hindsight can one be- 
gin to appraise the wisdom of his policies 
them. But none can 


and the error of 


gainsay, as Professor Current demon- 
strates, the sincerity of the motive. 
Sincerity of motive is not enough, how- 
ever, in public as well as private conduct 
lake for 
to use the atomic bomb on Hiroshima and 
Nagasaki He defended that 
the untenable moral grounds that the end 


namely, that by kill- 


example the Stimson decision 
decision ot 


justified the means; 
ing thousands of enemy noncombatants hx 
would save the lives of thousands of 
American soldiers 

Further, even had the bombs been used 
against strictly military targets their use 
would have 


»>tra- 


at that stage of the conflict 


been unwarranted because, as the 


tegic Bombing Survey reported, “certainly 
prior to December 31, 1945, Japan would 
even if the atomic 


have surrendered 


bombs had not been dropped, even if 
Russia had not entered the war, and even 
if no invasion had been planned or con- 


templated.” 


world’s 
But on 
this score no less a personage than Gen. 
Marshall “shock 


weapon ! 


So the value of the 


mightiest 


surprise 


weapon was wasted! 


George C stressed the 
value” of the new 

Professor Current has given his book 
Assessment of 


And well he 


the subtitlk—‘“The First 
a Controversial Career.” 


might.—Lro A. Copp. 


A History of the Southern Confederacy. 
By Clement Eaton. New York: Mac 
millan Company. 351 pp. $5.50. 


THE author, a professor of history at 
North Carolina, has 
achieved a compendium which is unusu- 


the University of 


ally striking in its successful presenta- 
tion of an over-all picture of the South- 
ern Government and people 

While neither the military 


nor the political aspects cf a nation that 


neglecting 


was born, spent its entire life, and died 
in conflict, he yet concentrates on the cul- 
tural and economic aspects. For this he 
has relied heavily upon the letters and 
folk ; 


leading sol 


undistinguished usually 


than 


diaries of 
more candid those of 
diers and citizens 

Dr. Eaton gives an excellent evalua- 
tion and summary of the causes and the 
beginning of the struggle. He terms it 
“The attrib- 


utes a far greater share to cultural fears 


Conservative Revolt” and 


and differences than to the more com- 
monly used explanations of “loss of po- 
litical power” and “an agricultural versus 
an industrial economy.” 

In his treatment of the Civil War itself, 
Eaton does well; his grading of individual 
evaluation of 


military leaders and his 


campaigns, and weaknesses is 


Perhaps his best contribu- 


Strategy, 
quite sound 
tion to the military picture is his thought 
that the 
Confederacy was its failure to strike at 


greatest strategic error of the 
once with all its force, and to invade the 
North in the first year of the war 

This he blames primarily on the South- 
ern President, Jefferson Davis, who was 
preoccupied in affording complete defense 
to all localities and every mile of frontier. 
close to 
stubbornness 


Indeed, he comes very con- 


vincing proof that Davis’ 


irritated rates 
high among the causes for 
defeat, coupled, of course, 
“constitutionalism” and 
as exemplified by Alex- 


and his blindness when 
extremely 
Confederate 
with excessive 
“civil liberties” 
ander Stephens and Governors Brown of 
Georgia and Vance of North Carolina. 

Eaton’s notes on ordnance and logistics 
are far more copious and penetrating than 
is usually found in a Civil War general 
history of this size. So also is his cover- 
age of naval and river-gunboat matériel 
and fighting 

The monetary end of Confederate eco- 





WE BELIEVE THAT A STRONG AMERICA IS A PEACEFUL AMERICA 





500 Fifth Avenue 
New York 


MASON & HANGER COMPANY 
SILAS MASON COMPANY 


ENGINEERS 
and 
CONTRACTORS 


Builders and Operators of 
Ordnance Facilities 


OFFICES: 


Shreveport 
Louisiana 


Lexington 
Kentucky 











ORDNANCE 









EXPERIENCE 


Launching Point 
for 
Missile Development 







Ever since 1946, when the Navy flew this nation’s 
first surface-to-air guided missile, Fairchild has 
been contributing to the advancement of mis- 
sile design and development. Fairchild built 


that precedent-breaking missile. 


The experience gained has been broadened in- 
calculably by the variety of missiles produced 


for all the Armed Services. 


Today at Fairchild an integrated engineering 
team — adept in electronics, air frame structure 
and aerodynamics, propulsion and in the design 
of missile ground equipment — is applying the 
specialized knowledge that only years of expe- 
rience can bring to a number of current missile 


projects. 


— 


} ENGINE AND AIRPLANE CORPORATION 


AIRCHILD 
Guided Missiles Division 


WYANDANCH, N. Y. 
° 


Aircraft Division, Hagerstown, Maryland * Engine Division, Farmingdale, WN. Y. 
Speed Control Division, Wickliffe, Ohio * Stratos Division, Bay Shore, N. Y. A 
American Helicopter Division, Manhattan Beach, Calif. 
















Book Reviews 





nomics is well handled. As this was doubt- 
less a heavy factor in Southern difficul 
ties and final collapse, it will prove a 
valuable point for any student. Esp« 
cially is this true of the misguided “cot- 
ton famine” policy of the administration 
The journal of Brig. Gen. Josiah Gorgas 
is much quoted in this connection 

This volume should appeal to a wide 
variety of readers, and it especially offers 
the student much that is missing save in 
much larger or more specialized works 
F. W. Foster GLeason. 


Lead in Modern Industry. New York: 
Lead Industries Association. 230 pp. 


$1.50. 


THIS little book has been prepared by 
the Lead Industries Association with the 
idea of assembling in one volume the 
technical data on lead and its compounds 
that may be useful to engineers, design- 
ers, metallurgists, and industrialists who 
use the metal or products derived from it. 
There is scarcely any manufacturing in- 
dustry that does not employ this plentiful 
and versatile metal in some form. 

The various types of lead and their 
methods of production and application 
are described. Chapters are devoted to the 
use of lead in the chemical industries, in 


plumbing, in architecture, in radiation 
protection, and in bearing metals, and 
well-selected illustrations show methods 
of application. 

Considerable space is given to data 
on lead pigments, tetraethyl lead, and the 
important lead chemicals. Useful tables 
have been gathered and dispersed in the 
book that cover the physical, chemical, 
and other properties of the metal and the 
compounds. No factory library should be 
without this book.—Gerorce S. Brapy. 


Bull Run Remembers. By Joseph Mills 
Hanson. Manassas, Va.: National 
Capitol Publishers, Inc. 194 pp. $1.90 
paperbound, $2.75 clothbound. 


ALTHOUGH Major Hanson's study is 
intended primarily as “a guide for visitors 
to the scene of the two Bull Run cam- 
paigns,” it is equally valuable for any 
one desiring a brief, accurate, and read- 
able account of these battles. It is written 
for the layman, but the professional sol- 
dier and student of the American Civil 
War will find it profitable reading be- 
cause of its careful consideration of mili- 
tary details. 

Major Hanson remembers. He knows 
how worthless are most of the books of 
this sort in their omission of data without 
which military history is meaningless. He 
does not forget topography and weather ; 


ONE OF THE 


World’s Tallest Television Towers 
RESTS ON 50 TONS 


@ Rising high in the air, atop eastern 
Pennsylvania's Blue Mountain, is one of 
the tallest television towers in the world— 
the 1,036-foot transmission tower of Sta- 
tion WHUM-TY, Channel 61, Reading. 

From its tapered base to approximately 
half way up—about 500 feet—the tower is 
constructed of 25-foot sections of 4-inch 
O.D. Shelby Seamless Mechanical Tubing 
—50 tons of it — fabricated by Stainless, 
Inc., North Wales, Pa. 

Higher than the famous Eiffel Tower in 
Paris, the gigantic structure tapers dow 
to a remarkably small triangular steel and 
concrete base, the three supporting sec- 





numbers ; 


weapons, organization, and 
strategy, tactics, and logistics in the two 
campaigns. And his information is de- 
pendable, based on sound scholarship and 
years of study of the terrain. 

Readers interested in ordnance mz 
terial will be particularly gratified to find 
that Major Hanson describes the small 
arms and artillery on both sides with evi- 
dent understanding of their rdle in battle. 
He tells the stories of the two campaigns 
in a way to emphasize the useful lessons 
they teach in spite of the drastic changes 
in the technique and tactics of the battle- 
field 

For the first time, visitors to Bull Run 
will find in this book a competent and 
well-illustrated guide that will unravel 
without excessive simplification the mys- 
teries of the two confused battles fought 
there—DonaL_p ARMSTRONG 


Kesselring—A _ Soldier’s Record. By 
General Field Marshal Albert Kessel- 
ring. New York: William Morrow 
& Company. 381 pp. $5. 


NEARSH AL Kesselring was one of the 
leaders of the German defense forces who 
was tried, convicted, and sentenced to 
death. His sentence was remitted after 
five years in prison as an act of clemency. 
Originally an artillery officer who served 
with the German General Staff in World 
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War I, he was Chief of Staff of Goering’s 
1936 and of the 
marshals of the German Air 


Luftwaffe in later one 
first field 
Force. 
He worked with the SHAEF section of 
the Army Historical Division in recon- 
structing the German part of the World 
War II history. After his release from 
ago he started his 


military 


prison a few years 
career 


that 


biography covering his 


lessons and observations 


This book is an honest and 


and the 
came out of it 
impartial description of the war from the 
air marshal’s observatory written by one 
who enjoyed the confidence of the Fiihrer 
and his other superiors until the end 

His tactical 
but the frank criticisms of those in stafi 
positions and the results of their strategy 
decisions are pointed out objectively and 
without rancor. He believed in the attack 
on England in 1940 when Hitler hesitated 
He concludes that Hitler did not 
to make war on England regardless of 


descriptions are meager, 


want 


the chance of success. . 

He also feels that Moscow 
been taken in the Russian campaign if 
wasted his armor on the 


could have 


Hitler had not 
battle of Kiev and then had winter and 
bad roads to face. He covers all theaters 
of war in like manner telling the story 


and his conclusions. His general philoso- 
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phy is most interesting and the lessons 


he learned are most instructive to any 


military man.—T. K. Vincent. 


Commodore John Paul Jones, U. S. 
Navy. By Capt. Donald John Munro, 
R.N. New York: The William Fred- 
erick Press. 109 pp. $3. 

THis gem of biography has been pub- 

lished at a most appropriate time. In the 

sailorlike, neatly expressed prose of the 
well-known British 
we are reminded clearly that military af- 


naval officer author 
fairs were as deeply involved with politics 
and personal ambitions in American Revo- 
lutionary days as they are now when this 
country is a world power 

Captain Munro has succeeded in scrap- 
ing away much of the folklore that has 
grown up around the fabulous character 
of John Paul Jones. He has portrayed 
Commodore Jones in an 
manner keen 
brother seaman, making wise use of many 
American 


understanding 


and with a insight of a 


famous quotations from the 
naval hero. 

The numerous excerpts from letters and 
reports are fitted smoothly into the writ- 
ing to make it clear that Jones was defi- 
nitely a highly literate and educated man, 
courageous and independent in thought 
and action. 


The author has not unearthed any un- 





known events or facets in Jones’ life but 
brings the character of the naval hero 
into better focus. Any student of naval 
history or lover of biography who thinks 
this is just another story about John 
Paul Jones will be happily surprised 
when he reads Captain Munro’s excellent 
portrayal of the first outstanding Ameri- 
can naval leader—J. M. P. Wricurt. 


Principles and Practice of Handloading 
Ammunition. By Earl Naramore. 
Georgetown, S. C.: Small Arms Tech- 
nical Publishing Company. 914 pp. 
$10. 


NARAMORE is no new contributor to 
this branch of gun lore, his “Handloader’s 
Manual” (1937) constituting a material 
addition to the then-existing knowledge 
upon the subject. However, the 369 pages 
of that littke work embody but a small 
fraction of the wordage or information 
offered in the present publication 

Frankly, it is difficult to conceive how 
any one could find the “makings” with 
which to fill over 900 large pages on the 
subject of handloading. But Naramore 
has done just that, and apparently with- 
out effort 

Handloading is an activity meaningful 
and appealing to a select few, but to the 
uncharted 
those to whom it does appeal, let me say 
that they will glean from this new volume 
more information on the subject of which 


majority an wilderness. To 


it treats than they can ever hope to use 
to advantage 

This book, interesting and informative 
as it is, suffers from many imperfections 
Technically 
of its exposition of 
small-arms ammunition, 


sound from the standpoint 
the engineering of 
small arms and 
it is definitely on the juvenile level with 
respect to spelling, punctuation, style, etc 
decry certain 


However, | especially 


other sins of omission and commission 
which a little care could have prevented 
Thus 
which the wrong 
“power” for “powder,” “thousands” for 
conflicting 


made, description of a step in a 


when we sum the instances in 


word is used (e.g., 


“thousandths” ), statements 
manu 
facturing process omitted, incorrect infer 
ences drawn, meanings distorted by word 
omissions or misspellings (¢.g., “Nieder” 
for “Niedner”), historical facts misstated, 
etc., we become quite unhappy 

with his ultra conservatism, 
“standard” or 


In line 
Naramore lists no “maxi- 
mum” powder charges for any particular 
Instead he supplies “reference num- 
indicate charge 
informed 


load 


bers” which appear to 


weights in grains. But we are 
(p. 868) that “they are not and should 
not be so regarded.” To learn what they 
are, you will have to buy the book and 
apply yourself assiduously to digesting its 
contents. It will be a sawbuck well spent 
—Catvin GODDARD 
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HAPPY SAFER LANDINGS! 


Bigger, heavier and faster—today’s carrier-based -air- 
craft take off and land on the same carrier their World 
War II ancestors used, but it’s a lot safer these days. 

Thanks te your Navy’s canted deck principle . . . to 
the modern catapults and arresting gear... the acci- 
dent rate has been dramatically lessened. 

E. W. Bliss Company is proud to be a member of the 
research and development team that makes these life- 
saving advances possible, proud to manufacture cata- 
pulting and arresting gear for the Navy’s finest ships, 
proud to have its maintenance specialists chosen to 
service this equipment on 
aircraft carriers. 





Easier getaways, too. Steam 
catapults, built by Bliss in co- 
operation with the U. S. Navy, 
launch jets in any direction 
relative to the wind. 








-»- for contract ordnance projects 


E. W. BLISS COMPANY 
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mon CUT COSTS 
PRECISION DIE CASTINGS 





FUNCTIONAL PARTS 


More and more, industry is turning to have realized substantial savings by turn- 
die cast functional parts. In practically ing to die cast functional components. 
every case, Precision die castings offer Today's modern alloys plus Precision 
substantial savings in producing such superior engineering ability can offer 
parts. Manufacturers in the automotive, YOU substantial savings in the cost of 
appliance, tool and machinery industries your component parts. 


Write for complete information TODAY! 


PRECISION CASTINGS CO., Inc. 
212 Walnut St., Fayetteville, N. Y. 


Syracuse, N. Y. + Cleveland,.O. + Chicago, Ill. 
Kalamazoo, Mich. + Cortland, N. Y. 


h Affiliation Wolverhampton I isting Wolverhampt 
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Ideal for 


mildly corrosive service 








3% Nickel Iron Gate Valve, Class 125 Ib. 
... for process industries . . . developed 
and produced by The Lunkenheimer Co., 
Cincinnati 14, Ohio. Outside screw and 


yoke, bolted bonnet, flanged . 


. face to 


face dimensions are American Standard 
for 125 Ib. Cast Iron Wedge Gate 
Valves (ASA B16.10-1939). 


Fig. 1578N-4 


LUNKENHEIMER develops new 125 Ih. 
nickel-iron valve for process industries... 


Mildly corrosive valve service poses a particularly 
tough problem in the process industries. To get 
maximum corrosion resistance, you have to pay for 
more than you need—high-alloy valves are expenisive. 
And yet, ordinary cast iron often won’t do the job. 


An economical answer to many of these problems 
has been developed by Lunkenheimer with this 
new line of Nickel-Iron Gate Valves. Bodies and 
bonnets are 3% Nickel-Iron, for better corrosion 
resistance than ordinary cast iron, and trim is offered 
in choice of 18-8 (Type 316) Stainless Steel or 
Monel®, for maximum resistance at the point of 


most severe service. This combination is cutting 
valve costs in the petroleum field, pulp and paper, 
wood treating, and scores of other process industries. 


This development is but one more instance that 
shows how nickel alloys can be used to provide 
significant advantages, whatever the equipment. 


Many standard nickel alloyed compositions are 
available, making it easy to select one with extra 
qualities for almost any specific use. Whatever your 
industry, if you have a metal problem, send us de- 
tails for our suggestions. Write today. 





Diserce zINUO scevice $ 


THE INTERNATIONAL NICKEL COMPANY, IN 


67 WALL STREET 
« NEW YORK 5, N.Y. 
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RESILIENT...COMF ORTABLE TO WORK OVER 


We'll admit it’s pretty far fetched . . . in the Circus 
business there’s really no substitute for a safety net. 
oe in yours, if you operate a factory, you can’t beat a 


‘Kreolite Wood Block Floor. 
’ Coated withKreolite Jennite, it is a comfortable floor te 


work and walk on because it absorbs noise and vibration 
. is dust-skid-and-spark-proof . . . is cooler in 
summer, warmer in winter. And yet it will take the 
punishment of massive weights, savage blows, grinding 
wheels as long as the factory stands. A Jennison-Wright 


flooring expert will call at your request. 


THE JENNISON-WRIGHT CORPORATION 
TOLEDO 1, GHIO «+ 30 Nation-Wide Offices 





SPECIFY “KREOLITE’... 


Over 250 million square feet used 
by leading industries since 19/1 


Comfortable to Work Over 
Durable-Stand Up Under Abuse 
Protect Dropped Tools and Parts 
Quick to Install—Easy to Replace 
A Firm Foundation for Machines 
Absorb Noise-Cut Down Vibration 
7 insulate Against Heat and Cold 
Spark-Proof, Skid-Proof, Safe” 
Provide for Conduits and Cables 
Dustiess-Easy to Clean 
Good for Trucking Aisles 
Lowest Maintenance Cost 


*AKreolite Wood Block Floor is cleaner 
and safer (because skidproof ) when given 
a final coating of Kreolite Jennite,’ our 
new exclusive final filler and finish that 
does not become tack) 


REDUINEEeIELOORS 


ALSO KREOLITE RAILROAD SWITCH & INDUSTRIAL TRACK TIES - PILING - BRIDGE & DOCK LUMBER 








NOMINATION for MEMBERSHIP 


in 


Ve e Ymerian Ona HOWE Sisociuton 


SG national society of American 
citizens dedicated to the advancement 
of industrial preparedness through the 
diffusion of Armament knowledge 


To: THe SECRETARY 
AMERICAN ORDNANCE AsSOCIATION 


Mitts Buitpinc, Wasuincton 6, D.C. 


1 nominate 


Please print name of nominee) 


for membership in the Association, 


(Street address) 


and enclose annual dues: {_] $4.00 for one year, or {_] $10.00 for three years. 
(Please check one) 


Name of Nominating Member 











Toughest jobs on wheels 
... are jobs for Kelsey-Hayes 


Keeping heavy loads on the move where the going 

gets tough is routine rolling for Kelsey-Hayes Wheels. 
They're built to take it. They're engineered for 

brutal punishment with an extra measure of strength and 
stamina for steady, trouble-free rolling on the job, any job, 
anywhere. And the makers of motor vehicles know this. 
For today, as in the past 45 years, they rely on Kelsey-Hayes 
for wheels of rugged dependability—wheels for trucks, 
trailers, tractors, buses and passenger cars. 

Kelsey-Hayes Wheel Co., Detroit 32, Mich 


KELSEY @) HAYES 


World’s Largest Producer of Automotive Wheels 


Wheels, Brakes, Hubs, Brake Drums, Special Parts for all industry . 9 Plants—Detroit and Jackson, Mich 
McKeesport, Pa. ... Los Angeles ... Windsor, Ont., Canada ... Davenport, lo. (French & Hecht Farm implement and Wheel Div). 





FACTS ABOUT 











Plant 3, Mineola, N. Y. 


This, the newest of three plants engaged in powerplant development and 
production, symbolizes the planned growth of the Fairchild Engine 
Division ... and the progressive spi~it of an organizatior, that has pio- 
neered in its field for over a quarter of a century. 

Within these modern, completely equipped plants — totaling almost 
one million square feet of floor space —a variety of special-purpose 
powerplants are being designed and produced for use on land, at sea 
and in the air. These include the J44 turbojet engine, developed by 
Fairchild for the Navy and now in volume production for each of 
our Armed Services, new-type propulsion systems for 
underwater ordnance, and auxiliary aircraft engines... 
all in addition to a greatly expanding component 
manufacturing program. 

Today, to meet these increased responsibilities, the 
Fairchild Engine Division is growing bigger ...to 
serve America better. 

AIRCRAFT DIVISION, Hagerstown, Maryland 
GUIDED MISSILES DIVISION, Wyandanch, N. Y. 


AMERICAN HELICOPTER DIVISION, Manhattan Beach, Calif. 
SPEED CONTROL DIVISION, Wickliffe, Ohio * STRATOS DIVISION, Bay Shore, N. Y. 


Bs 


~ 


AIR RCHILD 
“Nie D, 


FARMINGDALE VALLEY 


Manufacturing skills support produca- 
bility of Fairchild J44 turbojet engines 
for pilotless aircraft. 


< f 
sgl n> on 


> Ultra-sensitive equipment in modern 
) laboratories aids in the search for new 


) and better materials. 


| 


Advanced procedures maintain quality 
of J47 turbines, phase of large-scale 
component program. 


ENGINE Ano a CORPORATION 


Ubon 


STREAM MIN 


EO 
New York = 


Long Island, 


EEE) > 
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Dynamic C BC (Counterbalancing Capacity)... 
Engineered balancing of all moving parts ynder load plus 
special design of press and counterbalance capacity to meet 


Westinghouse Rlectrie Corporation Averages specific job needs virtually eliminates ‘‘break-through"' shock and 


“‘chucking"’... makes press operation smoother, increases 


45000 Laminations per 8-Hour Shift ana life of both press and dies. 


DARILY PRESS 


This is the perfect setup for steady, uninterrupted production of 
transformer core laminations at Westinghouse . ..a clear, fenced- 
off working area . . . automatic feed, slug disposal and piece part 
delivery equipment . . . and a Danly Autofeed Press! 
Running almost continuously at a stroking rate of 120 per 
minute, this 150-ton Danly Press stamps out an average of 45,000 
laminations during an 8-hour shift! Since installation no mainte- 
nance has been required. Greater rigidity and precision of the eT — 
Danly Press have given the expensive dies a longer lease on life, SINGLE, DOUBLE, TRIPLE, ACTION 
too .. . producing an estimated 750,000 pieces between grinds! AUTOFEED UNDERDRIVE 
New production records like this are the reasons why manage- 
ment men are insisting on Danly Presses in leading stamping plants 


throughout the country. 
If your manufacturing process involves high 


DANLY MACHINE SPECIALTIES, ING. £2910" 208 pensive sie. wi prota 
Press Engineer. Call now—he will be glad to d 
your specific problems. There 


for this service. 


2100 South Laramie Avenue, Chicago 50, Illinois 


PROVED AGAIN... It costs less to run a DANLY PRECS! 





Sikorsky S-58 Helicopter* 


*Wright-Cycione engine, built by Lycoming under license from Curtiss-Wright C 
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meet a “flyer” with over 


250,000,000 


“He’s” a new Lycoming 
air-cooled engine. He’s backed 
by Lycoming’s experience in creating 
and producing 50,000 aircraft 
power plants ... each with a flight-proved 
life expectancy of at least 5,000 hours. 


You learn a lot about flying in 25 years.. and 50,000 engines! 





Our first Lycoming aircraft engines gained us invaluable experience 
flying for one of America’s first scheduled air lines a quarter- 
century ago. Year after year, their successors have flown military 
missions in a variety of aircraft from liaison planes, to trainers, to 


Just off the press! “The Lycoming Story”... 
40 interesting, illustrated pages showing 
‘ map. - . . many ways Lycoming is ready to help you. 
helicopters. As civilians, they now fly everything from small single- vie . P) 
' ne , mt ; : e Write for it on your letterhead. 
engine utility planes . . . to America’s leading twin-engine “flying 
offices” for businessmen. Aircraft Engines 
Industrial and Tank Engines 


Do you need this kind of dependable air-cooled power . .. or any of Engine Overhaul 
. Generating U nits 


the diversified services listed above our signature? Lycoming’s 
. ‘ 3 pal — nail : Turbine Engineering and Research 
wealth of creative engineering ability... its 2} million square feet Engineering Design and Development 
1s Hardened and Ground Precision Part 
of floor space ... and 6,000-plus machine tools stand ready to serve ii ontn ener ediioaed Cane ew 


you. Whatever your problem...look to Lycoming! Complete Assemblies 
Heat-Treating and Plating 
Steel Fabrication 
Castings 


Boilers 


FOR RESEARCH + FOR PRECISION PROOUCTION 


- 
pe Lycom , nmaq 
DIVISION OF STRATFORD. CONN 
Manufacturing plants in Strattord Conn , end Wi liamsport, Pa 
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THIS RESPECTED FACILITY 


Has Consistently Served the 
ARMY «- AIR FORCE - NAVY 


‘ 4 \ 


. . . . . ; aa l’ ‘4 ‘ 
Highly skilled technicians, extensive * Electrically Wound Automotive 
Clocks and Time Instruments 
TalellalT-ielile Melle Mai uiliael MM lolelelgel lols. Mechanical Time Fuzes 
i oe ee : 
and over 350,000 square feet of plant - j ond Regulating Equipment 
Aircraft Instruments 
capacity combine to make Borg a de- Precision Multi-turn Potentiometers 
. *-« ustom-B ilf le tr j t 
pendable supplier wherever precision Custom-bull 
Frequency Standards 


elle Mi olgelelliaileuMels-Ma-leltig-tep Deep Pile Fabrics 


THE GEORGE W. BORG CORPORATION © DELAVAN, wisconsin 


PLANTS: Delavan, Wisconsin; Chicago, Illinois; Janesville, Wisconsin; Jefferson, Wisconsin 
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you are looking at 560 electronics engineers 


This concentration of mindpower—the equivalent of 
nearly 4,000 years of experience in the new science of 
electronics —is part of a team of 2200 specialists in the 
Engineering Division of Martin. It is also part of a major 
development in the aircraft industry. 

For the electronics requirements of today’s weapons 
systems are an increasingly critical factor in the cost of 
airpower, involving navigation, guidance, search, fire con- 
trol, communications and a rapidly growing number of 
operational functions. 


Martin’s top-rated electronics resources are a vital part 
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of the balanced and integrated system of engineering 
skills essential today to the production of optimum weap- 
ons systems at maximum efliciency and economy. 

Take the case of the U.S.A.F B-61 Matador, America’s 
first successful pilotless bomber: 

Ihis major weapon is being produced for a fraction 
of the cost-per-pound of equivalent piloted aircrait... 
another long-range payoff on Martin Systems Engineer- 
ing, which is delivering more airpower at less cost to our 
Government and the American taxpayer. 


You will hear more about Martin! 


Marto. Sa) THE GLENN L. MARTIN COMPANY 


AIRCRAFT BALTIMORE * MARYLAND 
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Seen any other cost curve like this? 





COST OF INDIVIDUAL MEMBERSHIP 
IN THE AMERICAN ORDNANCE ASSOCIATION 


(1920-1954) 


1940 


1950 1954 














Annual membership dues were $5.00 when the Association was founded. Later, to broaden the 
scope of the Association, dues were reduced to $4.00 a year. Then a further reduction (to $3.33 
per year) was made possible with the special rate of three years for $10.00. 


Your A.0.A. membership costs less today than ever before 


vy Never before in its thirty-five years of existence has the American Ordnance Association 
offered its members so much service for such little cost. 
yy While almost all other costs have continued to rise, the A.O.A. over the years has reduced 
its membership dues from $5.00 to $4.00 and then to the present rate of three years for 
$10.00—less than a penny a day! 
vy Yet over the years membership privileges have been continually increased so that today 
members receive greater value than ever before. 


For less than a penny a day A.O.A. members now receive: 





2. 


AMERICAN 
ORDNANCE 
ASSOCIATION 


Mills Building, Washington 6, D.C. 


Ordnance, the bimonthly journal 
of scientific and industrial pre- 
paredness. 


The Common Defense, the As- 
sociation’s monthly Washington 
newsletter. 


. An embossed membership card. 


. The privilege of wearing the in- 


signia of the Association—medal, 
ribbon, or pin. 


. Participation 


5. Membership in a local A.O.A. 


Post with its attendant activities. 


in the Ordnance 
Book Service, with substantial 
savings on the latest books. 


. Many other privileges and serv- 


ices including special reports, 
plant visits, seminars, national 
meetings, dinners, and conven- 
tions. 


Why not tell a friend about the A.O.A. today? 
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Stokes Ordnance Machine 


Performs separate operations 
automatically and continuously 


we 
ewe on this complete Fuse assembly 
> 


x Hopper-selected parts are formed into complete assemblies 
=e 
e 


at a rate of thousands per hour. Operations include 

not only the simple put-together, screw-in, staking, 
crimping and sealing operations but such delicate steps 
as checking for height, depth and angle. 


7 


y Automatic Stokes machines of this type — specially designed 
: by our Ordnance Division for ordnance manufacturers 
are the result of 60 years of concentration on 
the manufacture of automatic machinery. 
ota 


& 


Our engineering comprehends... @ 


(a) Reduction of unii cost by fully automatic operation, 
minimum supervision requirements, and minimum rejects. 


(b) Adaptability of special-purpose machines for 
changeover to production of different components. 


(c) Protection of personnel and property by elaborate 
mechanical and electrical controls. 


Similarly, automatic Stokes machines are available for the 
continuous consolidation of many explosive charges. 

The Model 192 Loading Press makes and inserts 

tetryl booster pellets and TNT pellets. 

Model 193 consolidates tetryl lead charges .. . 

all at high speeds and under remarkable sa‘eguards. 


The experienced counsel of Stokes experts 
on Automatic Ordnance Loading equipment 
is available to you on request. 


F. J. Stokes MACHINE COMPANY 
ORDNANCE Division 
PHILADELPHIA 20, Pa. 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages / Industrial Tabletting, Powder Metal and Plastics Molding Presses / Pharmaceutical Equipment 


July-August 1954 135 
































































































































ce A ee | 


ORDNANCE 











DEMAND FOR 


— SPEE 


» 160% 


IN 6 YEARS 


Early in 1948 King-Seeley completed the 
development and testing of a new 
speedometer design using a Cunife mag- 
net. King-Seeley adopted this magnet 
material because of its inherent stability 
and imperviousness to shock, vibration, 
temperature variations and stray mag- 
netic fields. 

The general acceptance of this new 
design has been more *han gratifying. 
Production has increasecl 160 per cent 
since its adoption and three new ac- 
counts have been added to the list of 
original equipment users. 

This is the automotive industry's rec- 
ognition of an instrument that has won 
the car owner's complete approval. 


KING-SEELEY CORPORATION 


ANN ARBOR, MICHIGAN 
Plants at ANN ARBOR, SCIO and YPSILANTI 
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Carbon Stee! 
44,469 Ibs. 


Copper and Brass 
3,956 Ibs. 


All these elements add up to just one anti-aircraft 
unit! An aircraft carrier requires a battery of 29 
to provide the principal protective cover from aii’ 
attack. 

American Machine & Foundry Company pro- 
duces certain component mechanisms that perform 
a critical role in the operation of these anti-aircraft 
units. Here again, by working closely with the 


Nickel Machine Operation 
140 Ibs. 30,000 hours 


Naval Bureau of Ordnance, AMF’s engineering 
ability and manufacturing facilities help to supply 
the answer to a vital need. 

This is only one example of the job American in- 
dustry is doing to insure effective military prepar- 
edness. Only by producing better products faster 
through individual speed and skill can we keep our 
nation militarily alert. 

Above figures given with due regard for security. 


AMERICAN MACHINE & FOUNDRY COMPANY 


Executive Offices, 261 Madison, New York 16, N.Y. 


AMF does it better—automatically! 


CREATORS AND PRODUCERS OF ELECTRONIC AND MECHANICAL EQUIPMENT FOR THE ARMED SERVICES : Radar antennae and drive units * automatic 
loaders for Army and Navy weapons « elevating and azimuth mechanisms + cooling fens for Army tanks + airplane parts + mobile ovens « electronic 
training devices + naval ordnance «+ rolled and weided steel products + shell components + silver-zinc batteries * special military projects 
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SHELLS to keep the peace 


Both from 
Englande 
















Englander Airfoam Ensemble features the Sleep that’s 
Three Layers Deep. First the Englander mattress of 
Goodyear Airfoam*...the only genuine Airfoam 
mattress made. Besides giving unmatched comfort, 
it never sags—never lumps—never needs to be 
turned (And how your wife will appreciate that!) 
Then the famous Englander Red-Line* Foundation 
—the only foundation especially made for an Air- 
foam mattress. Springs in the upper layer act inde- 
pendently to fit the contour of your body, and the 
lower layer gives firm, healthful support. 


*® TM The Englander Company, Inc 
#TM The Goodyear Rubber & Tire Company 
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| MATTRESSES for peaceful sleep 


Like making both swords and plow- 
shares, The Englander Company 
makes both shells for the Army 
and mattresses for everyone. 


We’re as proud of one as of the 
other. Naturally we’re gratified to 
be chosen to supply arms to men 
who guard their country. And we 
feel sure that our Englander mat- 
tresses are the best sleep equipment 
on the market. 


They’re the mattresses that justify 
our saying, “No matter how you sleep, 
you'll sleep better on an Englander!” 


Englander 


THE FINEST NAME IN SLEEP 
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2) parties on one line 





but nobody ever has to wait! 


Suppose you owned a telephone company with 
service between two small towns ten miles apart. 
Suppose further that each town had a sudden 
growth in population so that the low-rate toll 
calls between the two grew and grew. 

A knotty problem, that! Your subscribers 
would protest loudly if they found the line con- 
stantly busy. And you could go broke, quickly, 
if you started installing long lines of extra poles 
and wire to handle ‘5c and 25c calls. 

Many small American telephone companies 
solve this problem nezctly with Stromberg- 
Carlson “Carrier” equipment. In simple lan- 


There is nothing finer than a 


guage, Carrier equipment is an ingenious elec- 
tronic device which—on one pair of wires ( go- 
ing and coming )—impresses electrical currents 
of different frequencies. Subscribers who dial 
or ask the operator for the nearby town auto- 
matically get a frequency that’s open for use— 
and as many as twenty-four (or more) can all 
talk at once over the same wire! 

Similar ingenious solutions to problems are 
art of our regular service to the armed forces 
of our country. If there is a Srromberg-Carlson 
label on some of your equipment, you can be 
sure you have the best! 


Stromberg-Carlson® rochester 3, New York 


STROMBERG-CARLSON 
LEADS TOO IN: 





“Panoramic Vision” 
Television 
Receivers 





aBEs SF 


High Fidelity Sound and Office Electronic Carillons 
Radios and Public Address intercom for Churches and 
Radio-Phonographs Systems Equipment Public Buildings 
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BROACHING MACHINE [i | | BROACHING MACHINE 


Double ram for 


fast production! and this 


RIGID 


TIP-DOWN FIXTURE 





you can 


BROACH 


} 
Lo 0 


high speed steel 
MILLING CUTTER INSERTS 


and here’s the exciting news; 
25 different sizes broached 

with minimum interchange 

of adapter blocks. 

Exclusive LAPOINTE TIP-DOWN MASTER 


FIXTURE for safe and convenient 
handling of parts. 


Parts are automatically clamped 
hydraulically, but manually released 
for reloading. 


*Exclusive with LAPOINTE 
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MR. COST CUTTER SHOWS HOW \ 


Same power chromium plated 66% more work 

























“ 


1 
* 


Six automobile bumpers were the 
maximum tank load per plating 
cycle when the ordinary chromium 
plating solution was used by one 
supplier. Any bigger load covered 
poorly, with consequent rejects. 


Then this supplier made a simple 
change-over. At the recommenda- 
tion of United Chromium, the or- 
dinary chromium bath was re- 
placed by the Unichrome SRHS 
Chromium Solution. 








Results were actually better — 
and cheaper, of course —than 
physically expanding the plant’s 
capacity. With this up-to-date 
chromium bath, ten bumpers could 
be plated, and with no need for 
additional investment in power! 
The finish was also produced faster, 
and with fewer rejects. To top it 
all, bath upkeep costs dropped, too. 








ecces MORE WAYS UNITED CHROMIUM HELPS TO SAVE ON COATING OF METALS 


eeeeeevreeees — 





Lower cost protection 

In auto plant, Unichrome Plastisol 
Compound was applied to con- 
veyor hooks much faster and 
cheaper than the rubber used 
formerly to prevent scratching of 
parts. It also lasted twice as long. 





asain 


1€R 
70 Nise Wd : 


call in “The Ynichrome Man 


Teer *O"* 


UNITED CHROMIUM, INCORPORATED 00 cast 42nd St., New York 17, N.Y. 





Saves on maintenance 

One plant standardized on apply- 
ing Ucilon® 1601 Aluminum Pro- 
tective Coating every two years to 
outdoor metalwork — because it 
not only prevented rusting but 
also stayed bright and attractive. 


eeeeeeoeoeeeeeeeeeeeeeeeeeeeeeeeeeeeee ee eee eeeeeeee ee 


Tantalum cuts expenses 
Unichrome Tantalum Coils are 
acidproof to most common acids 
Used in a chromium bath, one 
such installation paid for itself in 
a year by eliminating downtime 
losses formerly experienced. 


It pays to consult United Chromium 
on Metal Finishing Problems 


United Chromium offers you the advantages of: (1) 25 years of special- 
ized experience in metal finishing; (2) Wide experience in both organic 
and plated finishes; (3) A diversified line of products for decorative and 
functional finishing — including plating processes, protective coatings, 
chemical conversion coatings for zinc, equipment; (4) Thinking geared 
to cost-cutting, product-improving possibilities. 

We'd welcome an opportunity to help you “Finish it better AND SAVE.” 


In Canada: United Chromium Limited, Toronto, Ont. 
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Waterbury 20, Conn. * Detroit 20, Mich. + Chicago 4, Ill. + Los Angeles 13, Calif. 
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NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 


6 


AES BRAIN 
y 









. 
The Guidance Mechanism — 
a highly complex electro- 
mechanical unit that operates 
independent of ground con- 
trol while automatically guid- 
ing the missile to its target. 


‘ 


It takes 
all Three 


to make a 
Guided Missile 


FRAME 


The Airframe —the body and 
control surfaces must with- 
stand great stresses and vio- 
lent temperature changes en- 
countered in supersonic flight 
at miles-high altitudes. 


MUSCLE 


The Power-Plant—a super- 
efficient, liquid fuel rocket 
engine producing immense 
thrust...power enough to 


propel the missile at speeds 
several times that of sound. 


=i} 
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/} neers and scientists...aided by the most ad- 
7 vanced research facilities ...speeds our progress 
,| in missile development for national defense. 

‘| Engineers: North American offers unusual 





Only North American Aviation leads in all three | 
phases of long-range guided missile develop- | 
ment. This unique capability enables North |) 
American to conceive, design and produce com- 
plete guided missiles... from the “ground up.” | || opportunities to qualified engineers seeking a 
North American’s guided missile program, |||! | f challenging future. Please write: Engineering 
drawing on the experience of 4800 skilled engi- ih Personnel Office, Los Angeles 45 or Downey, 
|| i California, or Columbus, Ohio. 








organization, facilities and experience keep 

. * 7 
North American Aviation, Inc. 
years ahead in aircraft... atomic energy ... electronics ... guided missiles . .. research and development. 
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Bendix Builds a Better 


calle clamp #e \N3057B 


Inexpensive « Efficient + Versatile 


The new Bendix AN approved AN3057B cable 
clamp is now available. Engineered by Bendix to the Otte Y Features. 
highest quality standards, this cable clamp offers 
major design improvements. The clamping action is 
radial and completely eliminates wire strain and Neoprene gland. 
chafing by holding the wire bundle firmly in rubber. Centered clamping action. 
This clamp will accommodate a wide range of wire 
bundle sizes, but an even greater range can be Increased close down. 
handled through the use of the Bendix AN3420A 
accessory telescoping sleeve. 

The new AN3057B cable clamp will also water- 
proof multi-conductor rubber cov ered cable on the ¢ wm plated die-cast 
rear of a connector, or where moisture-proof entrance 
through a bulkhead or into an equipment box is 

: Sherter over 

required. -all length. 

This versatile clam~ is a product of the Scintilla Waterproofs multi-conductor 
Division of Bendix Aviation Corporation and is a cable 
companion AN accessory to the world famous 
Bendix Scinflex line of electrical connectors. Write Immediate delivery. 


our Sales Department for details. 


aa --------- e 


SCINTILLA DIVISION of 
SIDNEY, NEW YORK aviariom componarion 
FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. * American Bidg., 4 $. Main St., 
Dayton 2, Ohio * Stephenson Bidg., 6560 Cass Ave., Detroit 2, Michigan * 512 West Ave., Jenkintown, 
Pa. * Brouwer Bidg., 176 W. Wisconsin Avenue, Milwaukee, Wisconsin * 8401 Cedor Springs Rd., 
Dailas 19, Texas * EXPORT SALES: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 





Positive grounding feature. 


aluminum nut. 





METAL SPINNING 





DEEp DRA 
WELDING (Te 350 — ING 


(Inert Gas, Are FABRICATING 


Oxy-Acetylone) 
ASSEMBLING 


WRITE for Illustrated Bulletins, or send prints 
and specifications for prompt quotations. 


Metal Spinning Div., PAOENIX PRODUCTS CO. 


4735 N. 27TH STREET @ MILWAUKEE 16, WISCONSIN 
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AND INCREASE EFFICIENCY! Current pr 


Crosley’s new, miniaturized Glide Slope rent standards—de 


t Stangardas 
lizer Receiver for aircraft instrument lz “4 
Localizer Receive 7 4 ' “Right and On Time,” an illustrated booklet des: ribing 
; , > QAG, >| va! ac . , . 
ings. It’s 40% lighter, 24% smaller, requires Crosley facilities for military production, is available to 
less power, provides easie¢ stallation and Procurement Agencies and other defense contractors. Be 
: toad sure to send for your copy today! 
maintenance, improves reliability. € to send for your copy toda) 


In addition to the Air Force OS 
streamlining vital equipments for the Army 
Navy and Signal Corps—minimizing weight, 


size and maintenance, reducing manufacturing 
effort and cost. ee L t y 
Military demands f electronic 


s in all phas 
; all p GOVERNMENT PRODUCTS 
mechanical and electro-mecha 


Aus * A) a _ 
meet quick response in Crosle lexible facili- DIVISION | AVC 
ties and manufacturing skills ‘ 


j 
’ 


: : CINCINNATI 15, OHIO 
ized components to weapons systems ant 
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NOTCH 


in webs and flanges 
of standard beams 
and channels 


Designed to handle even larger capacity high-speed 
work than the famous “Buffalo” Universal Iron 
Worker, the Universal Diagonal Machine is available 
in Nos. 34% and 44 sizes with 20” and 30” punch 
throats respectively. The No. 41, shown, has built-in 
notcher in the punch head (with 5” x 1/2” capacity for 
angles). Interchangeable high and low die blocks on 
the punch end perinit handling beams, channels, girders, 
Bethlehem beams and H-columns. Die blocks and 
stripper bars are arranged for quick changing to set up 
for different sections. 


The quick-raising shear strippers are sturdily built and 


CUT 


/ angles, bars, tees 


/ 


/ 
/ 
/ MITER 


angles, left or right 
hand 


DOES YOUR 


clamp the stock the full length of the knife. Frames 
are electrically welded steel, the strongest construction 
known. The bar cutter will shear up to 3” rounds, 61 
x 64, x 61, tees (90°), 6” x 5/8” angles (45°) and 6” 
x 7/8” angles (90°). Many special tools are available 
for a wide range of other fabrication jobs described in 
Bulletin 360-F. WRITE FOR YOUR COPY. 

In addition to the above, we build larger machines 
having a capacity up to and including ability to shear 
8 x 8 x 7/8” angles, 3-3/4" rounds, 3-1/4” squares, 
beams and channels up to 15”, 10” H-columns, 1-1/2” 
plate, and a punching pressure of 250 tons. 


BUFFALO FORGE COMPANY 


534 Broadway 


Buffalo, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


PUNCHING 


SHEARING 


“BUFFALO” U. D. MACHINE 
BIG FABRICATION JOBS! 


BENDING 


DRILLING 
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* Panel Discussions by Bassick, World’s Largest Manufacturer of Casters and Floor Protection Equipment * 








Only caster made to absorb 
vertical and 


ROCKER-TYPE spring-mounted caster 
originated by Bassick — discarded in 
1939. 


15 years ago Bassick discarded 
“baby carriage bounce” system 


You get true shock absorption in a 
Bassick “Floating-Hub” caster. 

Unlike recently introduced spring- 
loaded, rocker-type casters, “Floating- 
Hub” casters absorb both horizontal 
and vertical shocks. Patented con- 
struction actually “floats” spring-con- 
trolled wheel in the frame, providing 
mechanical resiliency between rim and 





horizontal shocks 


1954 “FLOATING-HUB” caster for 
20-mph service, showing construction 
details. 


axle. Even over bumps and rough sur- 
faces, all four wheels remain in contact 
with the floor — giving fragile and 
liquid cargoes a safe ride. 

“Floating-Hub” casters have built-in 
snubbing action to give genuine shock 
absorption—an exclusive Bassick 
feature. They can’t wobble, either, 
because wheel is kept rigid. Write for 
new Booklet FH-53, for facts on where 
and how to use Bassick “Floating- 
Hub” casters. 








GE turbojet engines ride to 
inspection on “Floating-Hub” casters 


You're looking at the business end of a 
big Gensral Electric Company J-47-17 
turbojet engine. It powers the U.S. Air 
Force’s crack F-86D jet fighter plane to 
near-sonic speeds with help of afterburner. 
GE entrusts these jewel-like engines to 
Bassick “Floating-Hub” casters for safe 
handling. 


Three new medium-duty “Floating-Hub” casters for 100- to 1000-lb. loads 


Series “FG” Air- 
liner caster for 
high-speed ser- 
vice. “Floating- 
Hub” plus ru 
ber “Fioatread”’ 
wheels absorb 
shocks. 10” and 
12” sizes. 
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Series ‘*SO9"’ 
carries 560-Ib. 
load with iron- 
core rubber 
tread wheel; 
1000 ibs with 8” 
dia. semi-steel 
wheel. ‘‘Float- 
ing-Hub” action. 


Series ‘‘09"" cas- 
ter with ‘‘Float- 
ing-Hub” shock- 
absorbing action 
comes in 51%” 
dia. 


or semi-steel 
treads. 


and 7” 





Not one caster failure 
in six years 


i 


These 12-truck warehouse trains at the 
Philadelphia Naval Aviation Supply 
Depot have been running on “Floating- 
Hub” casters since 1948. 

In these 6 years not one caster has 
failed. That's typical of the service these 
casters deliver. 


Complete load protection 
on every trip 


Since 1948, “Floating-Hub” casters 
have prevented damage to N.A.S.D. 
cargoes. Accurate tracking through 
sharp turns is now provided. 


Big savings 
Prior to 1948, extra riders were 
required to replace fallen parcels. Today, 
only one man is needed —to drive. In 
addition, “Floating-Hub” casters do no 
harm to road and area surfaces — elim- 
inating previous repair expenses. 


Get the facts 


Your Bassick industrial distributor has 
all the facts on the most complete line of 
shock-absorbing and conventional cast- 
ers. He can give you valuable help in 
putting Bassick casters to work in your 
plant. You'll get fast service from him on 
all your requirements. Or write Bassick 
direct. 


* THE Bassick 


, COMPANY 
5 pans | Bridgeport 2, Conn. 
SE 


In Canada: 
Belleville, Ont 
A DIVISION OF 


MAKING WOR WUNBS OF CASTERS — anime castens 00 mone CAME 


75 YEARS OF CASTER LEADERSHIP 
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thd BENDIX the only way to make a COMPLETE, POSITIVE, 
IGN ITIO N DYNAMIC check of the ENTIRE ignition System . . . 
ANALYZER J “snes == 


Sad 


tanks in action 
not in repair depots 


Preventative maintenance is vital to the success 
of tanks or armored vehicles on the field of battle. 


Fortunately in the case of ignition systems, 
incipient failure or intermittent malfunctions 
can be spotted immediately with the Bendix 
Ignition Analyzer. This provides real preventa- 
tive maintenance. 


The Bendix Ignition Analyzer gives a dynamic 
test of the entire ignition system in operation, 


outmoding time-consuming static testing of ; wr 
individual components. It is the easiest (checks Here’s How It Works — 
the entire ignition system in the field) and the The Bendix ignition Analyzer provides « visual ple 


fastest (locates any ignition fault immediately) ture of the actual voltage penta patterns oc- 
‘ P ‘ spark . N ition pro- 

method of preventative maintenance ever devised wing hy ey ; eon, ae aye - 
for checking ignition efficiency in military Likewise any abnormal ignition condition will pro- 
vehi duce its characteristic abnormal pattern. Interpre- 
cles of all types. tation of the patterns identifies and locates any 


Descriptive folder available on request. ignition troubles immediately. 


, ee SCINTILLA DIVISION O , 
Bendix <a SIDNEY, NEW YORK "Ben ax : 


Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 


: : ail =r, 
(e~S 56) a. re FACTORY BRANCH OFFICES: 117 E. Providencia Avenue, Burbank, California « 
ere ° Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan + 512 West Ave., 
The Bendix Ignition Analyzer safeguards ignition systems in all Jenkintown, Pennsylvania «+ Brouwer Building, 176 W. Wisconsin Ave., 


Milwaukee, Wisconsin + 8401 Cedeor Springs Road, Dallas 19, Texas 
types of military equipment. American Building, 4 South Main Street, Dayton 2, Ohio 
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HOW TO KEEP VEHICLES 
























1. Liquid-to-liquid heat exchanger for fuels, water, chemicals First—and most important—toss your problem into 
that might freeze. a competent lap! And that means call in Janitrol. Janitrol’s 
2. Heat exc —. in oe eee experience in applying liquid heaters to vehicle heating prob- 
Svstem — nitro iqul eater, . . . . . . . 
o an of er ee ee lems is the culmination of thousands of successful installations 
4. Liquid circulating pump. wee , : : : 
: on military and commercial vehicles in operation all over the 
5. Heat exchanger in battery compartment. id 
6. Circulation of heated liquid through crankcase and water worn. ! ; : 
jackets of engine. (Preheating, standby and maintenance The composite drawing illustrates typical elements of 
of temperature throughout heating system.) Janitrol vehicle heating systems, Any or all of these needs are 
7. Liquid-to-air heat transfer for personnel comfort —cab met by dependable Janitrol Liquid Heaters—regardless of the 


heating. 


. Liquid-to-air heat exchanger coils for defrosting. ;, ‘ 
- na cca ee fo f ; . But remember the first point, and get in touch with Jani- 
9. Surge tank. Vent lines from high points in system connect 


to surge tank trol preferably during vehicle design stage. And for best re- 
10. Exchanger for cargo, passenger or miscellaneous heating sults on existing vehicles, Janitrol does the job easier with runs 
requirements. of tubing, and compact heat exchangers. 


weather outside. 


AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORP., COLUMBUS 16, OHIO 





National Sales, Engineering, Production Headquarters, 400 Dublin Ave., Columbus 16, Ohio. District Engineering Offices: New York, 225 Broadway; Washington, D. C., 4650 East-West Highway; 
Kansas City, 2201 Grand Ave.; Ft. Worth, 2509 West Berry St.; Hollywood, Calif., 7046 Hollywood Bivd.; Columbus, Ohio, 400 Dublin Ave. Executive Offices: 2375 Dorr St., Tolede 1, Ohie, 
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INDEX TO ORDNANCE 


VOLUME XXXVIII 


@ The Index to Volume XXXVIII of OrDNANce, 
with title page for binding, is now available. 
It will be sent free of charge upon request to the 


Editorial Offices at the address below. 


@ It covers subjects in the following 1953 and 
1954 issues: July-August (No. 199); September- 
October (No. 200); November-December (No. 
201); January-February (No. 202); March-April 
(No. 203); and May-June (No. 204). It is arranged 


alphabetically by subject and author. 


AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building ° Washington 6, D. C. 








YOU GET TRUSTWORTHY 
LIQUID or GAS COOLING 
Plus Great Water Saving 


@ With the NIAGARA 
AERO HEAT EXCHAN- 
GER you can cool air, gas, 
water, oils, chemicals, 
jacket water for engines or 
process equipment. You 
get lower costs and really 
accurate control of temper- 
ature. You have a closed 
system of cooling, free from 
dirt and maintenance trou- 7 
bles. - 
The Niagara Aero Heat 
Exchanger uses atmospher- ff 
ic air to cool liquids and 
gases. Great saving in cool- 
ing water, piping and 
pumping and power return 
the cost to you quickly. 


Write for Bulletin No. 120 


NIAGARA BLOWER COMPANY 
Dept. O, 405 Lexington Ave., New York 17, N. Y. 





SELECTROL 
Weighs, 
Classifies, 
and Sorts 


At a speed of 100 units per 

minute, SELECTROL sorts 

products into three groups: under-weight, over-weight, and 
correct weight. Correct weights proceed to the next operation. 
Over-weights and under-weights are diverted for correction. 
Widely used in civilian industry for precision checkweighing 
and inspection by weight, SELECTROL is ideally suited to 
arsenal use as well. SELECTROL checkweighs 20-millimeter 
loaded shells to a rejection-point tolerance of five grains, plus 
or minus. Write for details. 


lxact\Weilglhnt 


Better quality control FZ, c2ales 


Better cost control 


THE EXACT WEIGHT SCALE COMPANY 


900 W. Fifth Avenue, Columbus 8, Ohio 
2920 Bloor St., W., Toronto 18, Canada 








Fuller Gun Brushes 
On Active Duty 


We are proud to be serving our 
Armed Forces with gun brushes. These 
brushes usually are available for an 
extra tour of duty because of their 
unique Fullergript construction. In 
this construction a tripled mass of 
brush material is loop-anchored inside 
a rigid metal backbone to provide a 
far denser brushing surface and extra 


long brush life. i 
INDUSTRIAL ED DIVISION 


3585 MAIN STREET = HARTFORD 2, CONNECTICUT 
Power driven brushes, Factory & Institutional cleaning tools, Waxes & Detergents 
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ABBOTT th BALL 
with the ARMORED HEART! 


Quality is more than 


“skin deep” in Abbott Balls. 


Cold forged from special 
carbon steel wire, every 
Abbott Ball is DEEP 
HARDENED to provide a 
thick armored shell for the soft, resilient heart of 
the ball. This makes Abbott Balls crush resistant and 
more efficient under high load factors. 
Every Abbott Ball is TEMPERED to insure scientific 
control of the steel grain structure within the ball. 
Tempering adds stability and shock resistance—relieves 
stresses—prevents sphericity and size distortion. 
For shock resistance and efficient performance PLUS 
uniformity in size . . . Specify ABBOTT—the BALL 
with the Armored Heart! 


THE ABBOTT 


BALL COMPANY Metetial 
70 RAILROAD PLACE 
HARTFORD 10, CONN., U.S.A. 


Cork-and-Rubber 
Gasket Materials 


Armstrong manufactures  cork-and-rubber 


gasket materials made to meet each class 
of the principal government specifications 
covering cork-and-rubber gasket materials. 


Specification Material 
MIL-G-6183 
Type I Soft 
Type I Medium... ..cccccccccsccccces NC-710 
Type I Firm... .cscccccccccccvescccss NC-711 
MIL-T-6841 
(RK-304S 
Iype II Soft DC-167 
Type Il Medium DC-100 
Type II Firm.. 
MIL-G-6747 


Write for samples and 24-page gasket design 
n.anual. 


ARMSTRONG CORK COMPANY 


2905 Arch St., Lancaster, Pennsylvania 
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Keep the A.O.A. growing! 
You can help a lot... 


Simply write in 
the names and addresses of friends you think should 
belong to the Ordnance Association and return this 
form to National Headquarters. 


We will send to each person listed, who is not 
already a member, a special membership invitation 
telling him about the aims, purposes, and services of 
the A.O.A, 


Please Print 


Name 





Address 

City, Zone, State____ 
Name___ 
Address 


City, Zone, State 


ES EET 
Address 
City, Zone, State 
Name 
Address 
City, Zone, State 
Name 
Address 
City, Zone, State 
ca 


Please print your name and address here so that you 
and your Post will get credit for the memberships 


obtained. 
Your Name 


Address 


When we write your friends we can mention your 
name or not, as you prefer: 
] please mention my name 


CHECK ONE: 


[] do not mention my name 
Return to: 


AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building @ Washington 6, D.C. 











Magnets for rotors or stators 
...any design or size you may require. 


The use of Alnico permanent magnets in rotor and stator assemblies 
of motors, generators, magnetoes and tachometers has revolu- 
tionized the designs of these devices. Whatever your need may be 
—from a tiny rotor for a timing device to a large slab for power 
generators—Arnold can take care of your requirements, either for 


4 


ete 
a 
. iy 


“MAGNETIC MATERIALS CATALOG” 


Write for your copy 


Contains handy data on various types of 
Alnico Magnets, partial lists of stock 
items, and information on other perma- 
nent magnet materials. Also includes 
valuable technical data on Arnold tape- 
wound cores, powder cores, and types 
“C” and “E” split cores in various tape 
gauges and core sizes. 


ADDRESS DEPT. O 


experimental samples or production quantities. 


@ Let us work with you. You will have the advantage of working with 
a leading producer of rotor magnets, whose manufacturing and 
testing facilities—the most modern in the business—give you the 
best assurance of high quality standards and uniform performance. 
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ARMAMENT TECHNOLOGY 














This section of OrpNANCE contains articles of a de- 
tailed and technical nature on ordnance research, devel- 
opment, manufacture, field use, and related subjects. 





Dynamics of Air Warfare 


We must be able to destroy enemy air power on the ground 


Brig. Gen. L. I. Davis 


Director of Development, Air Research and Development Command, Baltimore, Md. 


UR national policy is designed to 
secure peace. However, should 
war come, the United States Air 

Force has a tremendous responsibility 
to bring it to a successful conclusion as 
quickly and efficiently as possible. 
While we hope that World War III 
never comes, we realize that success in 
war depends upon careful planning. In 
turn, our planning must be done in the 
light of an appreciation of the nature 
of the next war. 

There is one aspect of that apprecia- 
tion which appears to be very impor- 
tant. Nuclear weapons have placed in 
the hands of the military so much de- 
structive power that, combined with 
the speed and flexibility of the airplane, 
operations are speeded up many times. 
The extent of that speed-up and its 
effect on the nature of the next major 
war are worthy of careful study. 

I wish to touch lightly on one of the 
fundamental aspects of the problem. If 
| approach it semitheoretically, it is be 
cause | believe the step between World 
War II and some future war is more 
than a simple extrapolation. As Secre- 
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tary Finletter once said: “The next 
war will be as unlike World War II as 
World War II was unlike Agincourt.” 
Let us look at some of the conditions. 

The modern bomber can carry a load 
a million times more powerful than 
that carried to Berlin by the B-17 of 
World War II. 

The magnitude of the change in 
terms of total power is so great that 
we sometimes let our thinking stop 
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with total effects alone. The fact that 
we can destroy a group of targets or 
a nation’s industry many times over 
should not blind us to consideration of 
the rate at which these targets can be 
destroyed. Unless we look at all aspects 
of the employment of these new weap 
ons we may fail to exploit all aspects 
of their power—may even make dan- 
yerous mistakes in strategy. Even more 
important, the nation may err in its 


choice of major weapons systems. 


ART of our appreciation of these 

new weapons must be recognition of 
the increased rate of delivery of destruc 
tive power. It is obvious that, if one 
bomber can deliver a million times the 
equivalent tonnage in one trip, a group 
of bombers can accomplish in hours the 
total destruction which took years to 
inflict on Germany in World War II 

It is this matter of rate of doing 
damage that must be considered. As 
our stockpile (and our enemy's stock 
pile) grows, the dynamics of the en 
gagement becomes more important than 
the total lethality of the stockpile. 
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A homely analogy may illustrate my 
point. Two men are dueling at twenty 
paces. One has a caliber .45 pistol, the 
other a caliber .38. Which size bullet 
is the more lethal is academic. Who 
shoots first and how accurately and 
more rapidly is more to the point. 

Popular concepts of the réle of stra- 
tegic air power are illustrated by the 
air war against Germany and Japan. 
There the main target was industry, 
and the enemy’s military forces were, 
in the end, rendered impotent by de- 
struction of plants, transportation, and 
bases. 

This, however, was a slow process. 
Targets could be rebuilt almost as fast 
as TNT bombs could destroy them. In 
addition, supplies on hand cushioned 
the impact of destruction of plants, and 
substitute or alternate sources of ma- 
terial were soon found. Strikes at ball- 
bearing factories and at industries deep 
in the substructure of industry illus- 
trate this effect. 

So, in World War II we saw these 
dynamic effects: First, the rate of de- 
struction was approached by the rate of 
rebuilding; secondly, there was quite 
a lag between destruction of a segment 
of industry and its effect on the military 
force in being. A third and very im- 
portant fact was that while we were 
inflicting damage on the enemy's bases 
and industry our own air bases and 
industry were out of the enemy’s reach 
and so could operate at full blast at all 
times. 


N World War III the situation will 

be quite different: 

1. The rate of destruction of air 
power itself by enemy action will be 
many times the rate of replacement by 
industry. 

2. The rate of destruction of indus 
trial capacity will be many times the 
rate at which industry can be rebuilt. 

3. Our own industry and air bases 
for the first time in history will be 
subject to heavy attack. 

These three considerations bring us 
to a truly new pattern of warfare. 

The third point—vulnerability of our 
own industry and bases—is «specially 
important because we will have a situa 
tion in which each side can hit the force 
in being as well as the industry that 
builds it. 

Whenever this condition exists, the 
results become more sensitive to the 
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This paper was presented by 
General Davis at the Thirty- 
sixth Annual Meeting of the 
American Ordnance Association, 
Fort Worth, Tex., May 6, 1954 











rates involved, and estimating the ef- 
fect of these factors becomes increas- 
ingly complicated. It introduces a form 
of “feedback” that emphasizes the im- 
portance of winning air supremacy 
first, and, when one side gains the 
ascendancy, it tips the scales and ac- 
celerates the debacle. 

To study the nature of the next war, 
and how its operations will be affected 
by our new weapons, is a monumental 
task. The tremendous increase in the 
power of the forces in being is one fac- 
tor, and, every one will admit, the most 
important one. There are many other 
factors: the size and composition of 
forces, the performance of our aircraft 
and missiles, the distances to be trav- 
eled, the state of training of crews, and 
other factors too numerous to be men- 
tioned. 

We can study the last war and try 
to project and extrapolate into the fu 
ture—or we can just opine and argue. 
However we approach the problem, it 
deserves our best thought, our most 
energetic endeavor, and the use of any 
and all tools available to military plan 
ning. 

One of the tools available is the pro- 
cedure of making a model, or analogue, 
which attempts to show the relation 
and function of the major factors. On 
the basis of these relationships, assump 





tions are made and the operation of the 
model is studied by the use of mathe- 
matics or by the construction of simu- 
lators or electronic analogues. 

The simplest model of two nations 
engaged in air atomic warfare can be 
diagramed as shown in Figure 1. 
Suppose we have two equal quantities, 
O, and Q», each capable of destroying 
the other. Each quantity is supplied or 
replaced by sources P, and P. 

The model is symmetrical; that is, the 
two sides are alike, as in a chess game. 
O, can be applied against QO, or against 
P,, or both. Similarly, Q, can be ap- 
plied against O, and P,. We are inter- 
ested in finding the best division of QO, 
as it is applied against Q», the simu- 
lated enemy force in being, or against 
P,, the simulated enemy industry. 


EFORE we go too far, let’s carefully 

differentiate between the model we 
fashion, which we can define precisely, 
and the real situation which pertains to 
some future war and is undefinable in 
exact terms. 

Figure 1 is drawn to remind us that 
there is a great chasm between reality 
and the model. The characteristics of 
our air power and our industry are de 
scribed by 


assumptions are 


innumerable factors, and 
many involved in 
bridging the gap from reality to some- 
thing which attempts to describe an 
equivalent capability in terms of end 
effects. 

A symmetrical model is used to high- 
light considerations that might be over 
looked if one side had a preponder- 
ance of strength or capability. Since 


Fig. 1. A simple diagram model of two nations engaged in air atomic warfare. 
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A formation of Convair B-36 long-range bombers on practice maneuvers (Air Force photo). 


this device is of our creation, we can 
define it precisely and with terms that 
permit manipulation to determine the 
response of the system as tactors are 
varied. It remains for us to use our 
judgment as to whether or not it 1s 
representative of conditions that might 
pertain to World War III. 

In this analogy, O is the potential 
(air strength) at any time during the 
course of the “war.” P is the capacity 
of “industry” to replace 0. When war 
starts, QO, the initial value of the air 
forces, is at a level that is 400 times the 
production rate, P,, at the start of the 
war. In other words, if we have 4,000 
units of air power at the start we are 
producing 10 units a day. 


fetes subscripts, a and 4, refer to 
friendly and enemy forces, respec- 
tively. The dynamics of the exchange are 
represented in the model by the time it 
takes one force to destroy the other. In 
this model we assume that the rate 
of destruction is proportional to the 
strength of the “attacker”—and also 
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to the size of the thing being attacked. 

In other words, if we apply all of 
O, against QO, we will reduce QO» ex- 
ponentially to about one-third its value 
in some time 7. This value of time is 
the characteristic that measures the rate 
of destruction assumed in the model. 
Ta» is the characteristic time that de- 
scribes the rate of destruction Q, can 
apply to QO». Similarly, T,, is a measure 
of how fast QO, can destroy Py. O, can 
“attack” either O, or, if it divides its 
attack, can apply a fraction (@) against 
QO, and (1-2) against P,. Similarly, 0, 
is applied (4) to O, and (1-6) to P,. 

This model can be more accurately 
defined by differential equations (Fig. 
2). The response of the two systems 
when placed in opposition can _ be 
studied by assuming initial conditions 
and varying pirameters such as (@) 
and (6). Since the equations are non- 
linear, an explicit solution cannot be 
written, but electronic computers are 
available which will accept the prob- 
lem in its differential form and plot 
values of the quantities against time. 


A series of engagements in which 4 
and 6 are varied between 0.1 and 0.9 
are presented in Figure 3. For this pur- 
pose, the success of a strategy is as 
signed a value corresponding to the 
maximum reduction of the production 
rate of friendly industry. 

What are the results of these studies? 
The first and most obvious lesson is 
that good strategy requires that the 
enemy potential in being must receive 
the major portion of the “attack.” If 
the attack is distributed in a manner to 
reduce the two types of targets at the 
same rate—or proportional to the effort 
required for their total destruction— 
the “enemy” can win by devoting a 
larger share ot his torce to the destruc 
tion of our potential in being. 


HE lesson is, of course, the oft-re 

peated Air Force's doctrine of win 
ning the air battle first—by destroying 
the enemy’s air force in the air or on 
the ground. 

The second inference is related to 
the first and is illustrated in the values 
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Qao = Qbo = 400 


Tad = Tia = 20 
Tra = Try = 360 
*Terms to provide recovery of P 


charted in Figure 3. As the two con 
testants devote more and more of their 
effort against each others’ “force in be- 
ing,” the winners’ industry absorbs less 
punishment. 

The model has not treated explicitly 
with the problem of intelligence. Nor 
has it assumed one hundred per cent 
knowledge of enemy targets. The as- 
sumption of an ability to destroy two- 
thirds of the enemy force in being in 








Fig. 2. The effect of the application of air power defined by equations: 
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a, 6, variable 


twenty days—and two-thirds of the re- 
mainder in the next twenty days— 
allows for an expansion of the known 
target system after initiation of hostili- 
ties. 

This model has not treated with de- 
fensive forces explicitly. The destruc- 
tion of the enemy air force can be 
done by our interceptors over our cities, 
or by our Strategic Air Force bombing 
enemy air bases. However it is done, de- 


struction of the enemy's long-range 
striking force must be our first objective. 

Nuclear weapons have changed the 
nature of war in many ways. The total 
destructive power available is almost be 
yond comprehension—certainly enough 
to destroy all the world’s industries 
many times. 

However, the next war may not nec- 
essarily be won by the nation that has 
the greatest stockpile of atomic weap- 
ons. The rapid delivery of these weap- 
ons against enemy air power and the 
protection of our air power against de- 
struction is the key to survival. 


UR stockpile of bombs must be 

complemented by an Air Force in 
being, ready to go at a maximum de- 
livery rate. It must be dispersed and 
protected so that if we must suffer an 
other Pearl Harbor we can get up off 
the floor and retaliate with the speed 
and accuracy that will win. 

Editor's Note.—This and the four 
following papers were delivered at the 
Aircraft Armament Session of the 
Thirty-sixth Annual Meeting of the 
American Ordnance Association, held 
at the Texas Hotel, Fort Worth, Tex., 
on May 6, 1954. 

At the Titanium Seminar on the 
same day, four outstanding papers were 
presented on the use of titanium in the 
Air Force program. These papers are 
being published as a Special Report to 
the Company Members of the Ameri 
can Ordnance Association. 









































eg 2 3 4 5 6 7 8 9 
q Be 82 75 ae 60 54 46 38 32 
2 rs. 71 63 57 51 44 30 29 
3 i ae 53 48 42 33 27 
4 a 50 44 (38) 30 25 
5 B wins te 40 34 27 23 
.6 (Values same as mirror image) Be. 30 24 20 A wins 
7 i ae 18 
8 E; ar 
9 32 29 27 25 23 20 18 16 

















Fig. 3. Results of various games of the family: 7... = 40, T., = 80, T-» = 360, Q. — 400 P, 
Parameters a and 6 varied from .1 to .9. Tabulated values are the maximum reduction of production capacity of the winning side expressed in percentages. For 
example: The value (38) under the column headed .7 and in the row .4 refers to a “game"’ in which Q, was applied 70 per cent against Q, and 30 per cent against P», 
while Q) was applied 40 per cent against Q, and 60 per cent against P,. The maximum reduction of the production rate, P,, was 38 per cent 
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Air Power and Research 


The basic mission of the Atr Research and Development Command 


is the task of assuring and maintaining the qual ttative supervor- 


ity of the equipment and matériel of the l Inited States Aur Force 


HE mission of the Air Research 

and Development Command is 

a reasonably simple one to state. 
It is to: (1) Attain and maintain quali- 
tative superiority of matériel; (2) Seek 
new basic knowledge from which im- 
proved aéronautical equipment, weap- 
ons, and techniques can be developed; 
(3) Undertake the development of ap- 
propriate new and improved devices 
and systems for the conduct and sup- 
port of air warfare. 

In short, the Command mission is 
to assure the qualitative superiority of 
the equipment and matériel of the 
United States Air Force. 

From whence came this organization 
now charged with this quite sophisti- 
cated task? In a large measure it was 
conceived from the experiences of the 
last World War. 

Among the many lessons totted up 
at the end of that conflict was the one 
that the enemy had not taken a tech- 
nological vacation by any means dur- 
ing our struggle with him. His ad- 
vances in jet propulsion and guided 
missiles are well remembered. It was 
clear that we could not again run any 
risk in being second in any technical 
race, 


HAT conflict, and technical events 

following shortly, also mirrored the 
increasing magnitude and complexity 
of the research and development task 
that would have to be accomplished if 
we were to retain that essential techni 
cal leadership. 

In the light of these problems, the 
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Chief of Staff in 1949 requested the 
Scientific Advisory Board of the Air 
Force to appoint a special committee to 
survey the Air Force research and de- 
velopment program and to make rec- 
ommendations on the proper emphasis, 
organizauion, and management of that 
program. 

The committee report, submitted 
later that year, indicated a need for 
focusing and coérdinating the increas 
ingly diverse activities in the research 
and development fields, a need for 
emphasizing those activities, and a 
need, to a practical extent, for making 
certain that the demands of the present 
did not overshadow the work essential 
to the future superiority of Air Force 
weapons and matériel. 

An Air University report, made sepa 
rately at about this same time, contained 
similar conclusions. Both reports rec 
ommended, in part, the establishment 
of a separate major command to carry 
out the research and development pro 
gram of the Air Force. 

Acting on the recommendation of 


these reports, Gen. Hoyt S. Vandenberg 
authorized the activation of the Air 
Research and Development Command 
in February 1950, and, after a period 
ARDC 


emerged as an independent major com- 


of organizing and staffing, 
mand on April 2, 1951. 
Working closely with industry, sci- 
ence, and other governmental agencies 
to insure maximum utilization of avail 
able scientific and technical resources, 
ARDC applies its full effort to the re 
search and development program. Its 
basic réle is to plan and direct a sound 
realistic program—defining and out 
lining the problems to be solved to 
meet the terms of immediate and long 
range Air Force requirements, con 
tracting with industry and civilian re 
search organizations for the research 
and development required to solve the 
problems, monitoring their work, and 
evaluating and testing their results. 


NDICATIVE of this close collabora 

tion is the fact that 86 per cent of 
ARDC’s total research and development 
funds in 1953 were spent for work by 
non-Air Force agencies on research and 
development contracts. Included were 
approximately 170 universities, colleges, 
and other nonprofit organizations and 
1,360 industrial organizations. 

The focal point of this coérdinated 
research and development effort by the 
Air Force, science, and industry is the 
Air Research and Development Com 
mand headquarters in Baltimore, Md 
In the organization of ARDC head 
quarters there are special staff offices 
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normal to a military organization, such 
as the chaplain, information services, 
the staff judge advocate, the inspector 
general, the adjutant, and the surgeon. 

There are also two special staff offices 
whose responsibilities one might not 
consider “normal.” The first of these is 
the Office of the Assistant for Opera- 
tional Readiness. This office advises the 
commander of ARDC of Air Force 
progress toward operational readiness 
and assists the deputy commander for 
technical operations in insuring that re- 
search and development programs are 
integrated with approved major Air 
Command requirements. 


§ even office keeps in constant touch 
with the using commands, finding 
out their needs, difficulties, and desires, 
and keeping those commands informed 
on equipment and matériel in the proc 
ess of development. 

The second of these special staff 
offices is the Office of Atomic Energy 
whose responsibility is to expedite, co- 
ordinate, and guide ARDC operations 
in connection with atomic weapons. 

The bulk of activity carried on 
within the headquarters falls within the 
offices of the two deputy commanders. 
The deputy commander for support op- 
erations is Brig. Gen. Kurt Landon. 
General Landon supports the technical 
mission of the Command and manages, 
from a headquarters staff level, the 
support activities at the centers through 
the Command. 

Under the Deputy Commander for 
Support Operations we have the comp- 
troller, the directorate of personnel, the 
directorate of installations, the directo- 
rate of procurement, the directorate of 
maintenance supply and communica- 
tions, and the directorate of manpower 
and organization. 

The deputy commander for technical 
operations is Brig. Gen. Floyd B. 
Wood who is responsible for managing 
the research and development program. 
Included under technical operations is 
the directorate of research which in- 
cludes the office of scientific research, 
the geophysics division, and the human 
factors division. 

Next we have the directorate of de- 
velopment, responsible for development 
in the technical areas such as radar and 
communication, guidance and control, 
air munitions, aéronautics and propul- 
sion, atomic operations, and equipment. 
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Brig. Gen. L. I. Davis is the director 
of development. 

Next is the directorate of weapon 
systems. This office is responsible for 
planning, codrdinating requirements, 
establishing appropriate weapon devel- 
opment programs, and, through the 
various centers, the development of 
complete weapons systems, including the 
weapon itself and all supporting equip- 
ment necessary to produce a combat 
ready system. 

Next is the directorate of operations 
whose activities include test operations, 
the standardization program, facilities 
planning, the allocation of test aircraft, 
and air operations. 

Ten major research, development, 
and test centers located throughout the 
country are maintained and directed 
by ARDC headquarters to accomplish 
its mission in the fields of research and 
development, including test and evalua- 
tion functions. 

In the Boston area, the Air Force 
Cambridge Research Center at Cam- 
bridge and Bedford, Mass., conducts a 
broad program of research with some 
development and testing in electronics, 
geophysics, radiobiology, radiochemis- 
try, and a few phases of nuclear physics 
to establish and prove fundamental 
principles in these fields and to advance 
their military applications. 

The, center further provides active 
Air Force participation and support to 
a special Army-Navy-Air Force project 
encompassing all aspects of the Nation’s 
air-defense problem. 

Volscan, the automatic computation 
and control system which solved the 
air trafic control phase of return to 
base, is a product resulting from the re- 
search and development at this center. 


HE Rome Air Development Center 
at Griffis Air Force Base, Rome, 
N. Y., conducts research and develop- 
ment, including tests, of ground-base 
and certain airborne electronic systems, 
such as detection, control, identification, 
countermeasures, navigation, communi- 
cations, data-transmission systems, and 
related automatic flight equipment. 
This center also accomplished re- 
search and development on systems to 
further Air Force intelligence and re- 
connaissance missions. 
The turntable radar set was recently 
developed at this center. This turntable 
enables an air base to provide ground- 


controlled-approach facilities on multi- 
ple runways in both directions with 
only one radar set and from a single 
site. 

The Wright Air Development Cen- 
ter at Wright-Patterson Air Force Base, 
Dayton, Ohio, is one of the world’s 
most extensive and completely equipped 
facilities devoted to aéronautical ad- 
vancement. 

The center’s comprehensive program 
embraces research and development, in- 
cluding testing of aircraft, guided mis- 
siles, power plants, propellers, arma- 
ment, materials, ground and airborne 
equipment, aéro medicine, aérial photo- 
graphy, and airborne electronics. 

The detailed management and eval- 
uation of a large proportion of our con- 
tractual work lies within this center 
and its laboratories. 


HE Arnold Engineering Develop 

ment Center under construction at 
Tullahoma, Tenn., will provide ultra- 
modern facilities for testing and evalu- 
ating supersonic aircraft, guided mis- 
sles, and aircraft engines of all types 
under simulated free-flight conditions. 

The first completed testing unit of 
the gas dynamics facility at the center 
will be “Tunnel E-1,” a 12-inch super- 
sonic tunnel which will be capable of 
testing aircraft and missiles operating 
at speeds ranging from 1,000 to 3,500 
miles an hour. 

The Air Force Personnel and Train- 
ing Research Center with headquarters 
at Lackland Air Force Base, San An- 
tonio, Tex., conducts scientific research 
programs on the selection, classification, 
assignment, proficiency evaluation, and 
training of airmen and officer personnel 
as well as of crews and teams of indi- 
viduals, involved in Air Force ground 
and air operations. The center main- 
tains research laboratories at eight Air 
Force bases located throughout the 
country. 

The Air Force Flight Test Center at 
Edwards Air Force Base, Edwards, 
Calif., flight tests aircraft and compo- 
nents as complete vehicles and conducts 
research and development on testing 
procedures. The center also maintains 
the USAF Experimental Flight Test 
Pilot School at Edwards and the USAF 
parachute test group at El Centro, 
Calif. 

The X-1A—an aircraft tested at this 
center—was flown by Maj. “Chuck” 
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Yeager at more than 1,600 miles an 
hour. Tests of personnel and cargo par- 
achutes are also conducted at this 
center. 

The Air Force Special Weapons Cen- 
ter at Kirtland Air Force Base, Albu- 
querque, N. Mex., carries out the Air 
Force’s responsibilities in the develop- 
ment and testing of atomic and other 
special weapons, their components, and 
associated equipment. 

The Holloman Air Development 
Center at Holloman Air Force Base, 
Alamogordo, N. Mex., conducts tests 
and research and development related 
to tests on pilotless aircraft, guided mis- 
siles, and allied equipment. The center 
also conducts research and develop- 
ment in space biology; supports research 
programs in guided missiles, electron- 
ics, atmospherics, physiology, and psy- 
chology; and provides facilities for con- 
tractors and other Government agencies 
to conduct research and development 
operations. 

The Aérobee rocket—using live mice 
and monkeys as passengers, was fired 
from this center. Rocket slide tests on 
a high-speed track are carried on here 
to study the problems of escape and 
the effects of deceleration at supersonic 
speeds. 

The Air Force Armament Center at 
Eglin Air Force Base, Fla., tests aircraft- 
armament systems and components, in- 
cluding guns, ammunition, bombs, and 
rockets. The center also conducts re- 
search and development on test pro- 
cedures. 


HE M39 20-mm. automatic gun, 

having a considerably higher rate of 
fire than any aircraft gun now in oper- 
ation and which was recently developed 
by industry, the Army and the Air 
Force, was tested here. 

The Air Force Missile Test Center at 
Patrick Air Force Base, Cocoa, Fla., 
tests long-range guided missiles and 
target drones over its more than one 
thousand miles of proving grounds 
stretching from Cape Canaveral, Fla., 
to a point off the coast of Puerto Rico. 
This center also accomplishes research 
and development on testing procedures. 
The Matador test, of which you have 
heard, was conducted here. 

The picture to this point has been of 
the head and body of the organization. 
Now let us consider a brief sketch of 
one of its arms, the Air Force Develop- 
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“Working closely with indus- 
try, science, and other govern- 
mental agencies to insure max- 
imum utilization of available 
scientific and technical re- 
sources, ARDC applies its full 
effort to the research and de- 
velopment program. Its basic 
réle is to plan and direct a 
sound realistic program, de- 
fining and outlining the prob- 
lems to be solved . . . contract- 
ing ... for the research and 
development required, moni- 
toring the work, and evaluat- 
ing and testing standards.” 





ment Field organization. This organiza 
tion consists of some twenty-four field 
offices located throughout the United 
States at major research and develop 
ment installations of the Army, Navy, 
and National Advisory Committee for 
Aéronautics, and in some of the major 
industrial areas. 

The mission of this organization is 
to provide technical liaison between 
ARDC and those installations and to 
provide technical services to current or 
prospective contractors. 

There are offices at each of the 
NACA laboratories (Langley, Lewis, 
and Ames), at Army installations such 
as Aberdeen, Bragg, and Belvoir, and 
at Navy installations such as the Naval 
Ordnance Test Station, the Naval Air 
Test Center, Naval Special Devices 
Center and others. 

These offices total twenty-one, and 
they monitor not only Air Force con 
tracts but also other work of interest 
to the Air Force being conducted at the 
specific host installation. 

These offices assist our contractors 
and our laboratories in planning tests 
to be conducted at these installations, 
coordinating the activities of contractor 
and ARDC laboratory personnel par- 
ticipating in the test or other work, 
and in providing a ready channel of 
information between host installation, 
laboratory, and contractor. 

While these twenty-one offices are 
located as they are primarily for pur- 
poses relating to the activicies of the 
host installation, they are also charged 
with rendering technical services to 
current or prospective contractors in that 
area. For instance, the development 
field office at Boston was established 


basically because of large-scale Air 
Force work being performed at M.1.T.: 
however that office also serves contrac 
tors in the central New England area. 
The remaining three of the twenty 
four development field offices are located 
in New York, Los Angeles, and Seattle 
Offices were established in these three 
cities because the major portion of 
our research and development contract 
activity dollarwise is in those three in 
dustrial areas. These offices are pri 
marily concerned with liaison with in 
dustry, rather than other governmental 
agencies, and they are capable of ren 
dering many services to the Command 
organization and its associates. 


ERE are a few of the services these 
offices can offer: 

In the capacity of consultants, they 
can provide technical knowledge for the 
solutions of technical problems or so 
licit knowledge from other known 
sources of information, 

As advisers, these offices can give 
prospective contractors full information 
on Air Force requirements for data on 
financial and technical capabilities. 

They can refer contractors to appro 
priate experts or specialists or arrange 
conferences with such individuals, 

They can provide contractors with 
interpretations or explanations of the 
technical requirements of an exhibit to 
a research and development contract, or 
obtain such information. 

They can provide preliminary analy 
ses of new ideas or proposals and can 
directly arrange further evaluation 
When such ideas or proposals are not 
applicable to the Air Force program, 
guidance to the appropriate Govern 
ment agency and assistance in locating 
a qualified contact in that agency can 
be offered. 

In summation, the Air Research and 
Development Command is the Air 
Force command charged with assuring 
the qualitative superiority of the equip 
ment and material of the United States 
Air Force. 

It accomplishes that mission through 
the organizational media of a planning 
and managing headquarters, ten cen- 
ters devoted to various phases of re 
search and development, and appropri- 
ate other agencies required to keep the 
Command in close contact with both 
its customers and those who serve it so 
well—industry, science, and education. 
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Aircraft Armament 


New guns, rockets, and bombs are being developed to help 


solve the pressing problems of firepower and accuracy under the 


supersonic conditions of toda y’s high-altitude atrial warfare 


HE extensive publicity recently 

given the atomic and thermo 

nuclear weapons has apparently 
left the impression with many that the 
Air Force has practically eliminated its 
program in other weapons. 

This is definitely not the case. Since 
the Second World War the Air Force 
has conducted a vigorous research and 
development program to obtain im- 
proved guns, rockets, and bombs, and, 
although we are placing a high priority 
on attaining a capability in atomic 
weapons, we are continuing to support 
the development and improvement of 
conventional weapons which comple 
ment the “new look.” 

During the past fifteen years major 
strides have been made in aircraft per- 
formance. Our aircraft are flying higher 
than 45,000 feet and faster than Mach 
1.0 in level flight. 


HESE altitudes and speeds were 

not considered possible when some 
of our present weapons were first con- 
ceived. Consequently, the development 
of air weapons has been sorely pushed 
to keep abreast of these rapid advances 
in aircraft pertormance. 

The pressure to phase weapons into 
specific aircraft has meant starting pro- 
duction, in some instances, prior to full 
development and testing. If we are to 
have an adequately tested weapon avail- 
able for future aircraft, it is mandatory 
that our technical program explore new 
ideas and develop prototypes in antici- 
pation of these future needs, 
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We cannot wait until an airframe is 
selected to begin work on a new wea- 
pon and expect the two to meet in 
production. 

The first step in obtaining a proper 
research and development program is 
to determine what is needed and to 
express this need in the form of military 
requirements. To accomplish this, the 
Air Force has established the Directo- 
rate of Requirements in Headquarters, 
U.S.A.F. This group consults with the 
planners, the developers, the producers, 
and the users before determining the 
Air Force requirements. 

The military characteristics for a 
given aérial weapon which would sat- 
isty a requirement are a compromise of 
what is technically feasible, what is 
logistically supportable, and what is ac- 
ceptable to the users. 

It is obvious, but not always appreci- 
ated, that these characteristics change 


as the operational framework changes 


and as the feasibility of new compo- 
nents changes. 

In order to tap all available ideas, 
persons at each echelon of the Air 
Force are encouraged to forward recom 
mendations for military requirements 
to the Headquarters. These channe!s 
are always open. 

The second step in our research and 
development program is to decide how 
the requirements can best be met. This 
decision is the responsibility of the Air 
Research and Development Command 
working with the other services and 
with industry’s research and develop- 


ment people. 


HE Air Force is cast in the réle of 

customer in its relationship with in- 
dustry. This relationship is a contrast 
with that of the Army and Navy which 
are more in the rdéle of partners because 
of their internal capability to develop 
and produce ordnance end items. 

We do not intend to duplicate this 
“in-house” capability of our sister serv- 
ices but will continue to use their facili- 
ties and organizations to the greatest 
extent possible. 

It is also Air Force policy to encour- 
age and support the broad participation 
of industry in the research and devel- 
opment ol air armament equipment. 
Only by joining the technical know- 
how of both the military and industrial 
agencies can we find easier, simpler 
ways to meet our needs. 

Those of you who have accepted con- 
tracts for development of air ordnance 
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appreciate that we always consider the 
complete system. It is the system which 
determines the outcome of aérial com- 
bat rather than the caliber or rate of 
fire of the guns. 

The measure of a gun, rocket, or 
bomb to satisfy a requirement cannot 
be evaluated independently of its effect 
on the airframe, engines, or other 
equipment. Nor can it be separated 
from the aérodynamic forces which 
make up its environment. 

An illustration of this is the caliber 
50 machine gun which 
throughout World War II and again 


served us 


in Korea. In 1946 after extensive calcula- 
tions, the developers concluded that the 
caliber .50 gun was superior to the 15 
mm. and 20-mm. cannon then available. 
The conclusion of over-all effective 
ness is based on an analysis-type equa 
tion which relates effectiveness to: (a) 
hit probability, (b) rate of fire, (c) de- 
struction per hit, and (d) weight of 
the complete system. The increased de- 
struction per hit of the cannon was 
nullified by its slower rate of fire. 


AS aircraft speeds increase, the time 
on target continues to be reduced. 
In aérial combat the target may be in 
range for only a fraction of a second at 
a time and a hit may have to be made 
during only one pass. 

As a 


rate of fire and the increase in lethality 


consequence, the increase in 
of the projectile by enlarging its caliber 
become more critical. These changes 
require more and heavier rounds, in 
turn increasing the weight of the sys 
tem which penalizes the performance 
of the airplane. 

We can satisfactorily compensate for 
this increase in weight as illustrated by 
the M39 gun which was recently stand 
ardized. 
gun employing the 


This is 20-mm. automatic 
revolving-chamber 
principle and firing an explosive shell 
at a rate greater than the caliber .50 
gun which has been built up to 1,200 
rounds a minute. 

A few of the M39 guns were tested 
in Korea and are reported to have ac- 
counted for six MIG’s destroyed, three 
probably destroyed, and twelve dam 
aged. This gun was developed for the 
Air Force by the Army Ordnance 
Corps in codperation with industry. 

Now that satisfactory larger caliber 
guns are becoming available, special 


emphasis is being placed on reliability 
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of their performances, problems associ- 
ated with aircraft shock and vibration, 
and the effect of aérodynamic forces on 
the trajectory of bullets fired at high 
yaw angles during subsonic and super- 
sonic speeds. 

The fundamental problem of reduced 
time on target has called for a duck- 
hunter’s approach to increase the prob- 
ability of a hit. We have therefore 
adopted the shotgun principle of a 
simultaneous burst of many pellets on 
the target. 

The modern 
small unguided rockets. These are self- 


version is a burst of 
propelled warheads and can be made 
in almost any size from one to several 
inches in diameter and with an explo- 
sive head weighing from several ounces 
to several pounds. 

Rockets have a built-in reliability. 
The failure of one round to fire does 
not cause a stoppage of the weapon. 
Since each round is carried in a sepa- 
rate tube, only the one faulty round is 
lost from the total available. 

Because the propelling forces act only 
on the motor walls, there is little re 
coil and accompanying stress on the 
firing aircraft. Thus, both the rockets 
and the launcher installation can be 
light in weight and relatively simple in 
design. 

This appears to be an ideal weapon 
with many of our criticisms of the gun 
mechanism eliminated. But it, too, is 
not without its problems and _ short 
comings. The burning time of the pro 
pellants is directly related to the ambi- 
ent temperature, and this variation 
changes the ballistic path with a result- 


ing reduction in accuracy. 


LL three of the services are devot 
ing considerable effort to developing 
rocket fuels which are less affected by 
temperature. A rocket which is fast at 
low altitudes will be faster at higher al 
titudes, but in the thinner atmosphere 
the fin-stabilized rocket loses stability. 
Under these conditions a spin-stabi- 
lized rocket may offer a solution. 
The Mighty rocket 
developed by the Navy, is now being 
stockpiled for both the Navy and the 


Air Force. It is 2.75 inches in diameter 


Mouse, a new 


and about 4 feet long. It is stabilized 
by folding fins which do not increase 


its over-all diameter when clustered. 


Our ability to fire a large number of 


these rockets at the same time has 


made this a superior weapon, and it is 
being installed in Air Force interceptor 
aircrait, 

Twenty-four can be carried in a re 
tractable launcher in the belly of the 
North American F-86D Sabre; in the 
Lockheed F-94C Starfire, twenty-four 
can be nested around the radar nose. 
Additional 
separate wing pods. 

Smaller rockets with warheads equi 


rounds can be carried in 


alent to that of the 2.75, as well as 
larger rockets, are under development 
and will give our even 


greater lethality against enemy bombers. 


interc eptor Ss 


S° far it is in the rdle of high-explo 
sive bombs that atomic weapons have 
had their greatest influence on air ord 
nance. But there is still a need for con 
ventional bombs, and we have a con 
tinuing program in this area. 

This program is aimed primarily at 
developing bomb shapes compatible 
with new aircraft designs and capabili 
ties and optimizing the effectiveness of 
the bomb against specialized targets 
such as vehicular trafic or troop con 
centrations. 

Inc reased speeds may produce serious 
turbulence within open bomb bays, and 
these speeds have 


bombs released at 


been observed to float in the bomb 
bay before falling away. This not only 
destroys bombing accuracy but is ex 
tremely hazardous. Jettisoning of exter 
nal stores at high speeds likewise pre 
sents new and greater problems. 
During the past several years the Air 
series ol 


Force has developed a new 


bombs designed for release at high 


speeds. They are longer and sleeker 
than the old bombs and have stronger 
and longer tails to withstand the greater 
dynamic forces. 

More improvement is required, how 
ever, and we are looking at shapes en 
different 


ones in order to stabilize bombs as they 


tirely from the conventional 
enter the turbulence of the slip streams 
In conclusion, may I again stress that 
it is the effectiveness of the system 
which pays off, not the individual su 
periority of any one component. 
Because aircraft are continuing to fly 
higher and faster, we must continue a 
vigorous research and development pro 
gram in air ordnance. We are relying 
Team to 


on the Industry-Ordnance 


find the best solution to our military 


requireme nts. 
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Aérial Fire Control 


Air Force researchers are always seeking a more accurate, 


reliable, and efficient bombing-navigation system capable of 


delivering maximum fire by day or night in any kind of weather 


fire-control 


IRCRAFT 


are designed primarily to direct 


systems 


projectiles or rockets against tar 
gets—usually enemy aircraft. During 
the First World War, fire-control sys 
tems consisted of ring-and-bead sights 
which were used to aim the machine 
guns which fired through the propellers 
of the fighters. The judgment of the 
pilot had to be relied upon to put in 
enough lead ahead of the enemy aircraft 
to get hits. If he didn’t get hits, he was 
generally instructed to put in more lead. 

In the Second World War, the fighter 
pilots who became aces were often 
those who in earlier life had had much 
experience in shooting and hunting. 
But as aircraft traveled faster, the pilot’s 
judgment was no longer adequate since 
the time available for firing greatly de 
creased with the increased speed of the 
aircraft. 

With increased speed, higher alti 
tudes, and greater maneuverability, we 
went from the ring-and-bead to optical 
type sights which were enclosed within 
the cockpit. 


N Korea, our fighter pilots had an 

A-1 sight which computed the proper 
lead, and they also had radar which 
gave them ranging information. This 
gunsight greatly contributed to the 13- 
to-1 ratio of MIG losses to our fighters. 

After Russia detonated its first atomic 
bomb, increased emphasis was placed 
on our having an all-weather intercep- 
tor capability in being. We needed fire- 
control systems more effective than the 
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A-1 sight which was satisfactory only 
under conditions of clear visibility. 
Moreover, the A-1 sight brought the 
fighter in toward the tail of the enemy 
aircraft in a lead pursuit curve, an ac- 
tion which always ended in a tail chase 
which results in an interceptor flying 
into the most heavily defended area of 
the bomber. It therefore became highly 
desirable for us to be able to attack 
from other angles if possible. 
In order for us to have 
weather capability, we must have some 
means of finding the enemy bomber 
regardless of visibility conditions. An 
must 


an all- 


all-weather fire-control 


have some type of device to search for, 


system 


locate, home on, or steer toward the 
bomber. 

If such a device could not be built 
into an aircraft with sufficient range, 
then the interceptor would need help 
from the ground in the form of ground- 
based radar. This addition adds to the 
cost and complexity of the system. 

If the attack run is flown manually, 


we find that human frailties such as 


slow reaction time, instrument 
flying techniques, and errors resulting 
from apprehension, nervousness, or ex- 
citement have an adverse effect on the 
results. 


A possible solution would be to tie 


poor 


in the fire-control system with an auto- 
pilot which would then make the attack 
much more dispassionately than the 
human pilot. 

In comparing guns and rockets for 
use in interceptors, the rocket appears 
to have certain advantages over guns 
because rockets can carry larger war- 
heads and can be discharged all at once 
at that point in time and space where 
it is best to fire, thus increasing the 
probability of effective hits on the tar- 


get. 


HE installation of guidance, such as 
a radar or infrared seeker, in a 
rocket would increase the probability of 
a hit. It would then become a guided 
aircraft rocket or guided missile but 
would be more costly, more complicated, 
and probably less reliable. It would also 
further complicate the fire-control sys- 
tem but would decrease the accuracy 
required in the aiming devices. The fol- 
lowing are some of the desired char 
acteristics of fire-control systems, not 
necessarily in order of importance: 
(1) High hit probability on a single 
pass; (2) Versatility (no altitude or 
weather with a 
variety of weapons); (3) Ability to at- 
tack and destroy in the least possible 


limitations and use 
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time; (4) Simplicity of operation and 
maintenance; (5) and light- 
weight; (6) Reliable; (7) Low in cost. 

Many of the 


Small 
same characteristics 
must be considered for the turret guns 
of bombardment aircraft. They must 
be able to find, identify, and lock on to 
attacking interceptors quickly and proc- 
ess the necessary data to determine the 
proper time to fire—all without ma- 
terial benefit from a human operator. 

A highly 
would be one 


desirable 
which 


throughout a mission, 


turret system 
would search 
identify, and 
simultaneously continue to search for 
other aircraft. The system would then 
compute the proper lead angle and fir 
ing time for the guns, making allow- 
ances for such factors as the speed of 
the bomber and the fighter, and the rela 
tive course and range of the interceptor. 


HE problems of putting bombs on 

the target are many and varied. Let 
us consider, for example, the problems 
which wind presents. 

If a helicopter were to hover over a 
target at a very low altitude, it would 
have a high probability of hitting it 
every time. Raise the helicopter a few 
thousand feet and the probability drops 
off. Have it fly over the spot at 5,000 
feet and at so miles an hour and its 
probability drops off further. 

The proper angle of drop could still 
be easily computed for that speed and 
altitude if there were no wind. The 
wind does several things. It can change 
the release angle or release point by 
changing the ground speed or drift. It 


can effect the trajectory of the bomb 
during drop, requiring a further correc 
tion in the drop point. 

Corrections for the effects of wind 
had been solved by 1923, but bombing 
devices were crude and drops were 
made manually. By 1933 the Norden 
bombsight corrected for the effect of 
accurately and provided 


wind more 


for automatic release. 
World War II, we 


that we could do “pickle-barrel” bomb- 


Before boasted 


ing. Under combat conditions we found 


it dificult to put 50 per cent of our 

bombs in a 1,000-foot circle with a 

formation of B-17’s and B-24’s. 
Originally the Norden bombsight 


gave visual indications on a pilot direc 
tional indicator which enabled the pilot 
to know 
aircraft to get to the proper release point. 


which way he should fly the 
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This procedure allowed for many er- 
rors. Later versions, used in 
World War II, had a tie-in to the auto- 
pilot so that the bombardier made cor- 
rections in the heading of the aircraft 
and all the pilot had to do was maintain 
a predetermined airspeed and altitude. 

The Norden sight with the autopilot 
tie-in did the bulk of our bombing for 
us in World War II. The limiting fac 
tor of the Norden bombsight was that 


those 


it could be used only for visual bomb- 
ing. Late in 1943 we received from 
the British an airborne radar which 
was capable of bombing through an 
undercast or at night. 

This is the way the early radar bomb 
ing system worked: A bombardier was 
in the nose of the aircraft, a radar oper 
ator was several compartments away. 
The radar operator vocally told the 
bombardier where to drop the bombs 
and told the pilot what heading to fly. 

There was much room for error be 
cause of the time lag and the possibility 
of difficulty in the interphone system 
within the aircraft. This system made 
no adjustments for cross wind and re 
sulted in poor accuracies. 

Today’s bombing systems have a 
more refined bombsight tied in with 
an airborne radar set. They are closely 


bound together to make an all-weather 
bombing-navigation system. One man 
does the navigating, radar operating, 
and bombing. 

URING reduced visibility condi 

tions, radar can now be used to 
navigate the aircraft and to locate and 
bomb the target. Radar, however, is sus 
ceptible to jamming—like noise on a 
radio frequency. Ways must be found 
to make our bombing systems invulner 
able to enemy countermeasures. Another 
disadvantage in having radar aboard 
bombing aircraft is that radar transmits 
electrical energy which can be detected 
by the enemy. 

Not only should we strive to improve 
present types of bombing-navigation 
systems, but we should look to the time 
when we can operate with no depend 
ence on electronic transmissions. 

In summary, a good bombing-navi 
gation system should be very accurate, 
very reliable, operationally flexible 
capable of operating at varying alti 
tudes, speeds, and under all weather 
conditions, and not susceptible to enemy 
countermeasures. It should be small and 
lightweight, easily maintained, adapta 
ble for use in many types of aircraft, 


and low in cost. 


The new F-89D “Scorpion” with 2.75-inch wing-tip rockets is brought 
“on target” electronically in all kinds of weather (Air Force photo). 
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ackaging in Modern War 


The mass production of ordnance ts meaningless unless arms 


and equipment reach our fighting forces in the field quickly, 


in usable condition, and at a cost the economy can well afford 


OR many years the business of 
packaging has been considered by 
military 


both industry and the 


services as a side line—a necessary evil, 


if you will—to the main business of 
production and operations. It took a 
great national emergency, World War 
Il, to awaken us all to the fact that there 
was a necessity for some _ intensive 
effort in this field and to the magnitude 
of the job facing us. 

During the early stages of World 
War II, ton after ton of property arrived 
at the far-flung corners of the world 
with as much as one hundred per cent 
of it completely unserviceable. While 
most of this damage was undoubtedly 
due to poor packaging technique, much 
of it was caused by the cumbersomeness 
of our logistics system as a whole—the 
long pipe lines, innumerable handlings, 


and so forth. 


7 E did finally realize, however, that 


production wasn't everything 
that it was only that production which 
reached the fighting lines in good con 
dition that counted. Hence, by the end 
of the Second World War, damages to 
munitions due to improper packaging 
had been drastically reduced. 

But most of our progress had been 
made in the field of preservation, with 
far too little attention having been 
given to the management aspects and 
close control of such things as tare 
weight and cube, economy, etc. 

In other words, we had failed to con 


sider packaging as one of the vital 
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links in the whole logistics chain. We 
had not yet recognized that packaging 
cuts directly across the logistics board, 
having significant effect on practically 
every logistics operation mode and 
cost of transportation, type and amount 
of storage space, procurement costs and 
lead time, maintenance costs, and so 
on. 

However, I think that we all now 
realize, both in industry and the mili 
tary services, that packaging in itself 
is a big business. To give you some idea 
of the magnitude of the Air Force pack 
aging program, we have determined 
that we spend about one billion dollars 
a year in packaging operations. 

The Department of Commerce has 
estimated that sales of containers and 
packaging materials by United States 
producers during 1953 reached ten bil- 
lion dollars. This is the exact amount 
of the total sales of all General Motors 
Corporation products for the same 
year. 

In recognition of the magnitude of 


packaging activities in connection with 
our national defense, the United States 
Air Force has established at division 
level, within the Directorate of Trans- 
portation at U.S.A.F. Headquarters, a 
Packaging and Materials Handling 
Division. 

This division is the office of prime 


U.S.A.F. Head 


quarters for all packaging and mate 


responsibility within 
rials-handling matters of a planning or 


directive nature. 


N this office rests management respon 
sibility for the over-all U.S.A.F. pro 
gram. Operational aspects of the pro- 
gram are the responsibility of the Air 
Matériel Command located at Wright 
Patterson Air Force Base, Dayton, Ohio. 
Nearly Nation’s 


leaders has stated at one time or an 


every one of our 


other that we will not attempt to match 
the Communist world—the only pres 
ent potential threat to our security— 
with numbers, either in manpower or 
matériel. We are to rely on quality to 
provide us with superiority. 

This concept of quality over quantity 
was adopted early by the Air Force 
and, of course, is the objective of our 
packaging program. And, through the 
diligent application of sound manage- 
ment principles to our packaging ac 
tivities, we intend to have this quality 
for less money. 

How do we intend to save money on 
our packaging without compromising 
during 


on preservation of matériel 


storage and shipment? Simply by con 
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sidering packaging in its true position 
as a part of the logistics chain. 

In 1776 a requisition for gunpowder 
had to be carried by horseback from 
the battle lines at Portsmouth, N. H., 
to Boston where the depot was located. 
The journey of some fifty-seven miles 
required a full day. 

Two and one-half days more were 
required to haul the powder by wagon 
from Boston to Portsmouth. After the 
call was sent out for the powder, it 
moved toward the battle lines at an 
average speed of one and one-third 
miles an hour. 


E. do not use horseback riders for 
communications today, and we 
don’t deliver our supplies in horse 
drawn wagons. We requisition our sup 
plies by telephone, telegraph, radio, and 
air mail, and deliver them by airplanes, 
fast trucks, trains, ships, and helicopters. 
Nevertheless, the average time from 
requisition to receipt of supplies to a 
combat commander in Germany dur- 
ing the Second World War was about 
106 days, or an average speed of 3% 
miles an hour. In 175 years we had 
increased the speed of supplies to the 
front by only two miles an hour! 

To compensate for this long time in- 
terval between request and receipt of 
property—pipe-line time—we main- 
tained huge depots of supplies to insure 
logistic support of our forces. And all 
of you well know the quality of pack 
aging that was required to insure deliv- 
ery of material in a usable condition 
under such circumstances. 

It was rolled on and off boats, trains, 
trucks, and airplanes so many times 
that safe delivery at destination dic- 
tated a package which was practically 
indestructible. 

I have read that fifty per cent of the 
lumber production of this country dur 
ing World War II was consumed in 
packaging, packing, and shipping ac- 
tivities. 

Let us convert this fifty per cent fig 
ure into terms that we can understand 
more readily. During the war years of 
1941 through 1945, United States lum 
ber production totaled 165,157,000,000 
board feet. The fifty per cent used for 
packaging, packing, and _ shipping 
amounted to 82,578,500,000 board feet. 

At the present average consumption 
ot 9,000 board feet per unit, this would 
build 9,175,388 one-family dwelling 
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units. Just imagine for a moment, if 
you will, what this means in terms of 
transportation funds alone, to say noth- 
ing of the waste of critical cargo space, 
time, matériel, and manpower involved. 


Can we ever afford such wasteful 
operations again? It is doubtful, either 
from the economic or the military point 
of view. 

Our logistics planners have faced the 
issue squarely and are determined to 
reduce the time element between re- 
quest and receipt of supplies. This 
shorter time element will, of course, 
provide additional savings in the re 
duction of inventories. 

Further, fast turnover means shorter 
storage periods, lower storage space re 
quirements, less handling, and, natur 
ally, lowered packaging requirements. 

In any modern logistics system, high 
speed transportation is a “must.” If in 
ventories are to be reduced, means must 
be provided for rapid distribution of 
what remains. I do not need to dwell 
on the enormous strides that have been 
taken in this direction since the Second 
World War by our aviation industry 
as well as our shipbuilders, railroads, 
and truck lines. 

There is hardly a day that passes 
without some new record being set for 
speed by some type of transportation 
medium. Obviously, we will exploit all 
these products of our ingenious Ameri- 
can industry to the fullest extent pos 
sible to obtain a faster flow of matériel. 


UT as transport systems become 

faster, equipment used becomes 
more and more expensive. Since the 
package of itself contributes nothing to 
the combat effectiveness of an item of 
equipment we must reduce that pack 
age to the absolute minimum in order 
to obtain the greatest possible utiliza 
tion of these expensive pieces of trans 
portation equipment. 

We can’t afford to buy enough high 
speed transport aircraft, for example, to 
permit us to fill them up with wooden 
boxes weighing as much as or more 
than the materials they contain. In the 
past, for every pound of matériel 
shipped to the field we have shipped 
about three pounds of packaging. 

This leads to the problem of cargo 
handling and materials-handling sys 
tems. Now that we have a family of 
fast conveyances we must devise meth 


ods of rapidly loading and unloading 





cargo to permit a quick turnaround 

This is particularly true in the case 
of transport airplanes. We gain little 
if we move cargo across the ocean at 
sonic speed only to have the airplane 
remain on the ground for a day or two 
for loading and unloading operations. 
We must plan our cargo-handling op 
erations around the time required to 
service the airplane. 

It seems to me that there is only one 
approach to this problem and that is to 
handle the cargo in larger packages. It 
appears that a standardized, preloaded, 
all-weather container, adaptable to all 
types of conveyances, is a “must.” Such 


containers will also drastically reduce 


packaging requirements in addition t 
serving the primary objective, in this 
case, of permitting rapid handling 

We have done considerable work in 
this preloaded-container field and our 
tests, though incomplete, indicate that 


we are moving in the right direction 


N any examination of the materials 

handling problem one invariably gets 
involved in the subject of terminals 

There has been a lot ol thought given 
to the design of air terminals that 
would provide an ideal materials-han 
dling situation, but I have heard littk 
about ways to by-pass the terminal al 
together. 

We must have terminals for certain 
types of cargo and passenger activities 
but, in general, I think their impor 
tance to the military from a cargo-han 
ling point of view is growing less by 
the day. Give a man an elaborate termi 
nal with conveyors, ramps, etc., and 
you give him an opportunity, even en 
couragement, to handle his cargo one 
extra time. 

In our zeal to isolate and solve the 
individual technical packaging prob 
lems we have sometimes lost sight of 


our objective—a package designed to 
mesh with the other elements of the 
whole logistics system. Personally, | 
have never seen a pure packaging prob 
lem. Other elements of the logistic sys 
tem are always present. 

Packaging and materials handling 
are conside red by most segine nts of in 
dustry to be the remaining held in in 
dustrial management which can yield 
enormous savings in dollars and man 
power, and we feel that the same is 
true with these activities in the Air 


Fore e. 
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Fatigue Testing Machine 


New electronic controls have been added to the General 


Motors testing machine at Watertown to increase accuracy 


and range of measurement im calculating fatigue of metals 


NE part of the present equip- 

ment in the mechanical testing 

section of the Watertown Ar 
senal is the General Motors fatigue 
testing machine. This machine is pri 
marily a tension and compression load 
ing device with a capacity of 100,000 
pounds in each direction. Torsional 
loads up to 5,000 inch-pounds can also 
be applied and phased in at any part of 
the tension and compression cycle. 

The cycling rate of this machine is 
from 400 to 3,000 cycles a minute. 
Loads are obtained statically by a 100- 
p.s.i. oil supply acting on a 100-square- 
inch piston. Load is recorded on a 
Bourdon tube. Deflections up to one 
inch may be obtained to the full load 
capacity of the machine. 

Dynamic loads are obtained by two 
double-acting hydraulic actuating pis 
total 
11.347 square inches, acting upon the 


tons, with a combined area of 
main piston. Deflections up to 0.170 


inch may be obtained up to 100,000 


pounds, 


HE dynamic load, to which the test 

part is loaded, is determined from the 
static load deflection of the part. This is 
measured by micrometer contactors, 
each set to light a neon lamp when the 
test part is loaded statically to the load 
desired. Then the machine is operated 
dynamically and control valves ad 
justed until the neon lamps just flash. 
When 


loaded dynamically to the same load 


this is done, the test part is 


that the neon lights indicated statically. 
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This machine originally was the con- 
stant-deflection type, and methods for 
measuring, programming, and control 
ling the dynamic performance of the 
machine were manual, except for the 
use of stroke-limit contacts and a cycle 
counter. 

As loads are controlled by deflection, 
the fatigue cycle was good until the 
specimen actually started to fatigue, 
due to development of cracks or elonga- 
tion of.specimen. This caused the load 
to drop while the deflection was held 
constant, producing erroneous results. 

To carry out Ordnance development 
tests, the need arose for automatic con 
that 
fatigue tests to be conducted on the 
Motors 


trol equipment would enable 


General fatigue machine at 
values of constant axial force or deflec 
tion or constant torsional force or con 
stant torsional deflection during the 
entire specimen life and over the full 
load range of the machine. 

such 


In general, the function of 


necessary electronic control circuits is 
to collect electrical information on how 
the fatigue machine is performing 
(through sensing elements) and what 
the machine is supposed be doing 
(by preset signa!) and then to instruct 


the control motors when and how to 
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operate to make the machine apply the 
loads or deflections required. 

The electronic control panel has two 
Bourdon tubes at the top, the one on 
the left showing axial force and the 
one on the right showing torsional 
forces. Below these are dual-beam Du 
mont cathode-ray oscilloscopes. The one 
on the left is used to set and control 
axial loads or deflections, and the one 
on the right is used to set and control 
torsional loads and deflections. 


HE 


cathode-ray oscilloscope can be used 


center single-beam Dumont 
to jack in any one of the axial or tor 
sional load or deflection and bending 
patterns to spot-check a single pattern. 

Both sides of this oscilloscope have 
provisions for the insertions of jacks to 
obtain Brush recorder permanent rec 
ords of load, deflection, and bending. 

The anticipated second phase of this 
project is to design, develop, and con- 
struct a hydromechanical wave-form 
simulator to be used with the fatigue 
testing machine and the new electronic 
control panel. 

This 
there is 


simulator is essential because 
an increasing need for test 
equipment that is capable of reproduc 
ing actual force-time and deflection 
time functions imposed during active 
service of Ordnance matériel. 

It is believed that the resulting test 
facility will be the first of its kind and 
make possible a better understanding 
of force, deflection, and time as they 


relate to the phenomenon of fatigue. 
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Farrel-Birmingham Company 110 
Fellows Gear Shaper Company 90 
Ford Instrument Company, Division Sperry Corporation 95 
Fuller Brush Company 150 
Glidden Company 99 
Gray Manufacturing Company 103 
Great Lakes Steel Corporation 13 
Heckethorn Manufacturing and Supply Company 14 
Hunter Douglas Corporation 18 

by the William Byrd Press 


The following companies have shown by their interest in the design and production of ordnance that they are ready 
to serve the United States through industrial preparedness for national security and peace. Such companies as these 
are indicative of the industrial strength of the Nation upon which the military might of the armed forces depends 


international Business Machines Corporation 
International Harvester Company 
International Nickel Company 
Jennison-Wright Corporation 

Kaman Aircraft Corporation 

Kelsey-Hayes Wheel Company 

King-Seeley Corporation 

Kwikset Locks, Inc. 

Lapointe Machine Tool Company 

Luria Engineering Corporation. . 


Lycoming Divisions—Avco Manufacturing Corporaticn 


Magnetic Metals Company 

Martin Company, Glenn L. 

Mason & Hanger Company 

Maxson Corporation, W. L. 

National Malleable & Steel Castings Company 
National Tube Division, U. S. Steel Corporation 
New Departure Division, GMC 

Niagara Blower Company 

North American Aviation, Inc. 

Oakite Products, Inc. 

Parker Rust Proof Company 

Phoenix Products Company 

Pittsburgh Plate Glass Company 

Precision Castings Company 

Pressed Steel Car Company 

Radio Corporation of America 


R 2 * 
. 


Rheem Manufacturing Company 





Arms Company 


Riverside Foundry 

Rolock, Inc. 

Sheffield Corporation 
Sperry Gyroscope Company 


Spicer Manufacturing Division, Dana Corporation, 
Facing 96, 97 


Steel Products Engineering Company 
Stokes Machine Company, F. J. 
Stromberg-Carlson Company 
Surface Combustion Corporation 
Swift Industries, Inc. 

Tenney Engineering, Inc. 

Timken Roller Bearing Company 
Triplex 
Tung-Sol Electric, Inc 


United Chromium, inc 


Industries, Inc 


Waterbury Farrel Foundry & Machine Company 
Wirebound Box Manufacturers Association 
Wolverine Tube Division, Calumet & Hecla, Inc 


Young Radiator Company 





Zenith Radio Corporation 


Inc., Richmond, Va 
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PRODUCTS 

and FACILITIES 
Serving Many 
Industries 


Pressed Steel Car Company offers a broad range of products and serv- 
ices available to industry throughout the world. Alert to new processes 
and technological advances, Pressed Steel Car Company throughout 
the years has maintained a reputation for more efficient, higher quality 


products. 


ALL OUTSTANDING PERFORMERS —these products range from...... 


e Locomotives and trackwork to cookware 
e Agricultural and farm machines to milk cans 
e Railroad and industrial cars to oil pumping machinery 
e Engine lathes and conduit fittings to steel tanks 


e Power plants to cellular laminated containers and shelters 


New York 
Chicago 
Los Angeles 
Honolulu 
Products te Serve industry...farm...and Home Railway Freight Cars (Mainline) + Industrial Railway Cars for agriculture, mining, construct on, London 
factory and mill service Permanent and Portable industrial Railway Track Equipment + Locomotives for mainline switching and all indus- 
trial railway service * Clay, Brick and Tile Machinery * Railway inspection and Gang Cars * Weed Burnes * Unistrut Metal Framing Mexico City 
Hydraulic Pumping Units + Precision Deep Well Piurger Pumps «+ Steel Sucker Rods + Engine Lathes + Aircraft Landing Gear Shock ” 
Struts + Precision Gears & Gear Mechanisms + Dairy Cans & Equipment + Self-Closing Receptacles + Permanent Cookware + Farm Manila 
Holding Tanks + Storage Hoppers. + Alloy Stee! Cortainers + Oil Storage Tanks + Rendering and Softening Tanks + Agitators + Smoke 

Stacks + Dust Collectors + Coal and Ash Hoppers + tock Nuts & Bushings ~* Couplings & Connectors + Fittings & Elecirical San Juan 
Accessories + Unishelter Homes 


PRESSED STEEL CAR CO., INC. incites: 





ORDNANCE 





“Old reliable” 21 in. sliding 


head floor drill stays accurate 
with spindle 
on TIMKEN’ bearings 


HE long-lasting precision of this Cin- 

cinnati 21” sliding head floor drill 
has earned it the nickname “Old Reliable”. 
One reason for this precision: the spindle 
is mounted on Timken® tapered roller 
bearings which are sup a. an accu- 
rately ground and graduated quill. Two 
tapered roller bearings support the quill 
and two support the spindle pulley. 


Timken precision bearings are espe- 
cially designed for spindle applications. & TOOL CO. uses 
Run-out tolerances can be held to a maxi- b eee 
mum of 75 millionths of an inch. Due to — earings op the 
“aap - - spindle of its 21 

their tapered construction, Timken bear- Saad Bnae 
ings take both radial and thrust loads in § , drill to insure long 
any combinations, hold spindle rigid, per- lasting spindle 
mit pre-loading to any desired degree to sion. 
prevent chatter. 


Because of line contact between rollers 
and races, Timken bearings provide ade- 
quate capacity for any tool load. And spin- 
dle accuracy can always be maintained 
because Timken precision bearings are 
adjustable. 


Timken bearings have contributed to 
the development of precision machine 
tools for over 25 years. To get longer life 
with minimum maintenance, buy or build 
machine tools that are Timken bearing 
equipped. Always look for the trade-mark 
“Timken” stamped on every bearing. The 
Timken Roller Bearing Company, Canton 
6, Ohio. Canadian plant: St. Thomas, 
Ontario. Cable address: ““TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 


| 
— ee STATISTICAL 


QUALITY CONTROL 


‘ 
To insure uniform high qual- 
3 ity and closer tolerances, the 
= Timken Company uses sta- 
SN tistical quality control. With 
RADE-MARK REG PAT. OFF 























it, tolerance deviations are 
plotted graphically. It's one 
ee oe pas TAPERED ROLLER BEARINGS 
— proving product uniformity. 
i 









































WOT JUST A BALL) NOT JUST A ROLLER C— THE TIMKEN TAPERED ROLLER C— BEARING TAKES RADIAL ©) AND THRUST~~()~ LOADS OR ANY COMBINATION ~{))- 
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Alma i a good place ia work 
¥ oS 


